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THE following work is based upon one published 
many years since, which wss originally written 
expressly for the rising student by an eminent 
architect and surveyor of upwards of fifty years' 
experience; and the manuscript having been left at 
his death in an imperfect state, was carefully ar- 
ranged for publication with much additional matter, 
by Mr. E. Dobson. For a long time it has been 
the only standard guide to the methods employed 
by surveyors in their measurement of builders' 
works, and the various rules which are laid down 
have been generally accepted as the safest that can 
be adopted mth a view to obtatamg an aocurate 
estimate of their cost. 

In the present edition the work has been entirely 
revised, and a large amoimt of information added 
with respect to the technicalities and modes of con- 
struction employed in the several trades ; for no 
one can be a skilful measurer of work done by 
artificers, unless he makes himself thoroughly and 
practically conversant with the processes which they 
adopt in executing their works. 
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With this object in view the present editor has 
endeavoured not only to make the student acquainted 
with most of the technicalities used in building 
operations, but also to explain, as far as the scope 
of the work would allow, the manner in which those 
operations are carried on. The student will also 
find rules given for ascertaining the strength of 
substances used in building, as well as the weights 
of most of those which come under the title of 
building materials. 

The Introduction, explaining the object and plan 
of the work, was wiitten by the original author, and 
the remarks therein contained are left without altera- 
tion as they appeared in the first edition. 

The first chapter contains an explanation of the 
methods employed by surveyors for reducing super- 
ficial and cubical measurements by help of the 
branch of arithmetic called duodecimals ; and tables 
are annexed by which much of the labour of this 
reduction is saved. It is, however, recommended to 
the student to practise the art of ' squaring dimen- 
sions,' without any aid from the tables, and only to 
refer to them for the purpose of testing the accuracy 
of his calculations. In this chapter are also given 
rules for finding the area, circumference, and solidity 
of various geometrical figures commonly met with in 
buildings; these will be found useful in measuring 
many branches of artificers' work. 

The second chapter treats entirely upon the dig- 
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ging and well-sinking required in building opera- 
tions, explaining how the quantity of earth excavated 
can be ascertained, and the value of the labour 
thereon estimated. 

In the third chapter the operations of the brick- 
layer are noticed, also the materials used in his 
work, and the mode in which that work is executed : 
the several terms used by bricklayers are also ex- 
plained, and the usual system of measuring and 
valuing employed in this branch of trade is set 
forth. The modes of manufacturing concrete and 
the several uses to which it is applied, are described 
in this chapter, together with the rules for its 
measurement. The processes of laying and measur- 
ing the tiling and slating to the roofs of buildings 
are also given, with the sizes, weights, &c,, of the 
several varieties of tile and slate employed. 

The work of the carpenter and joiner is treated 
upon in the fourth chapter, the several processes 
used by those artificers being described and the 
terms which they employ explained. Under the 
head of ' Carpentry ' will be found a description of 
the modes of framing floors, roofs, &c., and rules are 
given for ascertaining the strength of timbers and 
their proper scantlings according to the manner in 
which they are strained. Under the head of ' Joinery ' 
will be found a notice of the several terms used by 
joiners in fitting pieces of wood together, and a 
description of the methods they employ for that 
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purpose. The measurement and valuation of joiners' 
work i8 more intricate than that of any other trade : 
it is here fully gone into, and it is hoped, made clear 
to the student; but great care is necessary on the 
part of the measurer in this branch of work, espe- 
cially when he is taking off the * quantities ' from a 
set of plans for a building not yet erected. The 
work must be thoroughly analysed in order to get 
at the true value of each part. 

In the fifth chapter the student will find a descrip- 
tion of the methods of working in stone, to which 
the term * Masonry ' is applied, with a short account 
of the various kinds of stone usually employed in 
England, their qualities as to durability, hardness, 
weight, and strength. The principles by which the 
surveyor is to be guided in measuring masons' work 
are fully laid down. 

The sixth chapter is devoted to an explanation 
of the several works which come under the name 
of * Plastering,' together with the methods by which 
the cost of such work is usually estimated. 

The employment of iron in the erection of build- 
ings of every description has increased very greatly 
during the last few years, rendering it necessary 
that the student of architecture should be thoroughly 
conversant with its several qualities. In the seventh 
chapter will be found an account of the various forms 
in which that valuable material is now employed in 
building operations, together with rules for ascer- 
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taining its strength under different arrangements of 
load, and its weight according to shape and size. 
Instructions for the valuation of iron-work are also 
given. Ironmongery and bell-hanging are treated 
upon in the same chapter. 

In consequence of the extensive introduction of 
slating as a covering for the roofs of houses, lead has 
been nearly discarded for that purpose except for 
those which have a very low pitch, or are nearly 
flat ; and even then other materials, such as asphalte 
and cement, are often used in preference. In a few 
ancient buildings which have escaped the ravages 
of time, we find roofs covered with lead of very 
great thickness; but generally the lead has been 
stripped off and melted down on account of its value, 
especially in times of war and revolution, when the 
great demand for that metal has enhanced its price ; 
and even in peaceful times it is no uncommon 
thing to find lead stolen off the roofs of buildings. 
What little lead-work there is now done on roofs 
is explained in chapter eight, under the title of 
* Plumbing,' which term, morever, includes every- 
thing connected with laying-on water-pipes through- 
out a building. The employment of zinc for roofing 
purposes is increasing considerably, its peculiarities 
and the proper manner of treating it being now 
understood; and for an inexpensive and light kind 
of roofing there is no material which can compare 
with it. As the mode of using zinc is very similar 
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to that of using lead for roofing purposes, its descrip- 
tion is introduced in the chapter on plumbing. A 
short account of gas-fitters' work is also appended to 
the same chapter. 

The finishing or ornamenting of the interior of a 
house is placed in the hands of the 'Decorator,' 
whose work begins after all the other workmen have 
left. The work of the decorator, which is treated in 
chapter nine, includes painting, colouring, papering, 
fresco, scagliola-work, mosaic-work, looking-glasses, 
and also the application of variously coloured marbles 
as in panelling, paving, or chimney-pieces. This 
branch of work is usually executed in first-class 
houses by persons who have nothing to do with the 
erection of the building ; and before being commenced 
the building should be allowed to stand some months 
after it has left the builder's hands, in order that 
it may get thoroughly dry and the work settled. 
The various kinds of glass used for building purposes 
are also described in this chapter, imder the heading 
of glaziers'-work. 

The tenth chapter contains information on various 
matters connected with the erection of buildings, 
which cannot be classed under any especial trade; 
such as the warming and ventilating of rooms either 
by open stoves, close stoves, hot-air or hot -water 
apparatus, &c. ; revolving and coiling shutters ; light- 
ning-conductors ; asphalting, &c. ; each and all of 
which may be considered as forming separate branches 
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of trade. These matters are generally undertaken by 
parties who are quite independent of the contractor 
for the main building, but they are sometimes in- 
cluded in his specification ; for although there are 
many advantages arising from employing one general 
builder to carry out the whole of the work to be 
done in erecting an edifice, yet it is advisable that 
such matters as decoration, warming, ventilating, 
which do not interfere with the main structure, or 
for which provision can easily be made during its 
progress, should be executed separately, either under 
contract or otherwise, by parties who give those 
subjects their special attention, the work being gene- 
rally in that case better done, as the party employed 
has his own reputation at stake; whereas if only a 
sub-contractor under the general builder, he does 
not feel responsible to the person for whom the 
building is erected for any defects or inferiority of 
workmanship. In many parts of the country each 
trade is executed by a separate contractor ; but this 
plan, although perhaps more economical than that 
of employing a general contractor, is not always 
satisfactory, as the works done by the several trades 
will not fit properly together, and it may some- 
times happen that part of the work remains in- 
complete, from a want of agreement between the 
workmen as to which branch of trade it actually 
belongs. In the modem system of large contracts 
conmionly adopted in the principal towns, we go to 
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the opposite extreme, and place everything connected 
with a building in the hands of one firm; con- 
sequently the cost of building is generally higher 
in large towns than in the country, and the workmen 
take less interest in turning out good work than they 
would do if directly responsible to the employer, and 
having the fuU credit of it when executed. 

The prices of labour vary considerably in diflferent 
parts of the country, the wages of the men being 
generally higher in London and other very large 
towns, where board and lodging are dear, than in the 
smaller towns and villages, in which they are com- 
paratively cheap. It is therefore necessary, in valuing 
artificers' work, to take into consideration the locality 
in which it is executed, and not to attempt to fix 
one arbitrary price for the whole country. The cost 
of building also greatly depends on the goodness or 
badness of the roads leading to the work; and if 
goods can be brought near the site, either by 
canal or railway, much expense is saved; as also, if 
the heavier materials, as stone, brick, lime, sand, or 
timber, can be readily obtained on the spot or in 
the immediate locality, since the leading or carting 
of these greatly affects the cost of the building. In- 
asmuch as the use of water enters largely into the 
several works, a good supply should be obtained 
before commencing any building operations, the cost 
of carrying water any great distance amounting to a 
considerable item in the expenses ; for which purpose. 



PBEFACE, xiii 

when a building is erected in the country, the sinking 
of a well is the first thing to be attended to, if there 
is no other supply of water close at hand. 

It may be taken as a general rule, in erecting 
buildings in various parts of the country, that the 
materials, whether stones or bricks, slates or tiles, 
which are found most convenient to hand should be 
made use of as far as possible, and that the local 
workmen should be employed thereon, as they are 
generally better acquainted with the peculiarities of 
climate and locality and the working-up of the local 
materials than men brought from a distance can 
be. Until very recent tunes every county m En- 
gland may be said to have had its own especial style 
of building, arising partly from the nature of the 
materials found in the locality, and partly from 
peculiarities in the chmate. In the present day, 
owing to the rapidity and ease with which various 
materials are conveyed from place to place, these 
peculiarities are to a great extent disappearing in 
the better class of buildings, and a greater similarity 
is found to pervade them than formerly was the case ; 
and as the workmen employed on such buildings 
can now be moved about much more easily than 
in former times, their provincial prejudices and 
peculiarities have become considerably modified. 
On this account the methods of building and of 
measuring artificers' works have become greatly 
assimilated all over the kingdom, so as to admit of 
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one general standard being everywhere adopted, with 
slight modifications as circumstances require. It is 
therefore believed that the present work will be 
found of equal value to students, whether training 
in the offices of proArincial surveyors and architects 
or in those of London practitioners. 

Since the admeasurement of obstructions to 'ancient 
lights' forms an important part of the business of 
the surveyor, an account of the methods to be 
adopted in determining the loss of light by such 
obstructions is given at the end of the volume, 
together with tables for facilitating calculations. 

E. W. T. 

London: 
34 MeckUnburgh Square. 
January 1871. 
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PRELIMINARY OBSERVATIONS. 

The Author,* having retired from the profession, 
has been enabled to devote considerable time to the 
preparation of the present work, which is intended for 
the information of the young student in a department 
which, in some respects, is not the most pleasant part 
of the architect's duty ; more particularly when it is 
one to which he does not feel himself perfectly com- 
petent, which is the case if he has not had the oppor- 
tunity, or has neglected to avail himself of the means, 
of obtaining the requisite information. It is there- 
fore strongly recommended to the student, that, after 
he has acquired sufficient knowledge of construction 
for making out working drawings correctly, he should 
attend to the rules by which, in due time, he may 

• The MS. of this work was originally prepared by an eminent sur- 
veyor of fifty years* experience, after whose decease it was arranged for 
publication by Mr. E. Dobson. — E. W. T. 
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become qualified to measure and value the work 
when performed. The disinclination often felt by 
young gentlemen of education for the study of these 
rules, and of the mechanical part of the profession, 
make it the more necessary to impress on their minds 
the absolute necessity of studying these essential quali- 
fications, — which can only be done with any proba- 
bility of success, by commencing at the lowest, and 
rising gradually to the higher departments. If the 
student neglects the operative part, he must never 
expect to be capable of making working drawings 
without inciu'ring the ridicule of the mechanic ; and 
when he commences business on his own account, if 
he also neglects the measuring department, he will 
be obliged to employ persons to make out his specifi- 
cations, and to measure and value his works when 
completed. The expense incurred by thus employing 
others to do what he is incapable of, is a minor con- 
sideration ; for it is imperative on the young archi* 
tect to reflect that he will be the resix)nsible agent 
between the gentleman and the builder, and that if, 
during the erection of an edifice, he allows the work 
to be insecurely performed, or suffers his employer to 
be imposed on, not only is his character at stake, but 
he is also amenable to the laws of his country (and 
very properly) ; so that following the profession of 
an architect, not being duly qualified, may be at- 
tended with the most serious consequences ; for 
whether an architect allows his employer to suffer 
from inattention on his own part, or from the igno- 
rance or dishonesty of the persons employed by him, 



PRELTMINABY OBSERVATIONS. 3 

it is precisely the same in effect, he being profes- 
sionally employed, and receiving his commission on 
the cost of the building, which is paid him foi* de- 
signing, directing, and superintending its construc- 
tion, and seeing that the whole is performed in a 
proper and workmanlike manner, examining and 
passing the accounts, and making every arrangement 
for their final settlement. Consequently, in case of 
failure in any respect, he is answerable, from what- 
ever cause it may arise, except the improper inter- 
ference of his employer. Independently of this serious 
responsibility, if he does not qualify himself in the 
operative part, it is impossible that he can ever follow 
his profession with any comfort or satisfaction. Even 
in passing over or through his own buildings, he is 
obliged to be most careful of giving any directions, 
fearful lest he should commit himself before the com- 
mon mechanic, who very soon discovers if the archi- 
tect has practical knowledge, and consequently in 
what manner the work may or must be done, and 
acts accordingly. 

It may be stated that architects of extensive prac- 
tice cannot attend to all these things themselves. 
True ; but be it remembered, that young men do not 
very soon get into such practice, particularly if they 
are not well qualified ; and when they do, it is the 
more essential that they should perfectly understand 
the practical part of their profession, — that they may 
select proper assistants, and having chosen them, that 
they should know from their own experience if they 
perform their duty with ability and integrity, 

B 2 
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This treatise was commenced originally for the 
purpose of giving the pupils studying under the 
author, who had an extensive country practice, a cor- 
rect idea of measuring, abstracting, bringing into bill, 
and valuing the different artificers' works, agreeably 
to the methods considered by London surveyors as 
the most correct and expeditious. The great talent 
and extensive practice of metropolitan surveyors 
must be allowed as sufficient authority for concluding 
that the rules laid down by them are superior to any 
others that can be adopted. Independent of which, it 
being the practice for the architect, or his clerk or 
surveyor, to meet the surveyor appointed by the 
tradesman to take the dimensions, abstract their con- 
tents, make out the quantities into bill, and value the 
work together, it is absolutely necessary that a re- 
gular system should be adopted and strictly adhered 
to in every part of the business, or much confusion 
would arise, as is generally the case whenever 
London surveyors have to meet country practi- 
tioners ; and it is consequently of the utmost im- 
portance to establish the same system throughout 
the kingdom. The great improvements made in 
travelling, and the velocity with which we are now 
conveyed, will soon place every part of this country 
within a few hours' journey from the metropolis ; and 
the natural consequence of these uicreased facilities of 
communication must be, that our habits and methoils 
of doing business will proportionally assimilate. 

It is not intended, in this part of the work, to 
explain the methods of manufacturing any materials, 
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as bricks, tiles, &c., or the methods of performing 
the respective works, except so far as to enable the 
young student to describe the work which he is 
about to measure, and to ascertain if it be executed 
in a proper and workmanlike manner. But a perfect 
knowledge of this department can only be obtained 
by great attention, perseverance, and practice. The 
method is shown of valuing all the leading articles 
in each trade, by first ascertaining the fair price to 
be allowed for the materials, according to the prime 
cost thereof, and by adopting what the author con- 
siders the ne plus ultra ; viz., a decimal, by which, if 
correctly ascertained, the amount of labour thereon 
at all periods may be immediately found, by multi- 
pljdng that decimal by the rate of wages allowed : 
this is the only method by which perpetual prices 
can be formed. Materials and labour are continually, 
but not proportionally, fluctuating ; consequently the 
value of work can only be determined by first as- 
certaining the cost of the materials expended, and 
making the requisite allowances for profit and waste, 
and then the amoimt of labour in executing it. 

As the tradesmen's bills must be passed and 
signed by the architect, the prime cost of materials 
may in most instances be obtained without much 
difliculty, and in all cases may be demanded before he 
allows the prices charged. The quantities required 
per rod, perch, square, or yard, according to the 
description of work, the architect ought, agreeably 
to certain rules, to be capable of determining. But 
many difficulties arise, and the greatest attention is 
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requisite to ascertain correctly the fair average of 
time to be allowed between the common and best 
workmen, and also between what men can, and what 
they will, do. The decimal must therefore be calcu- 
lated agreeably to our respective judgments, and from 
the best information we can obtain ; the correctness 
of which depends on the attention we have paid to 
the subject, and the opportunities we have had of 
arriving at our conclusions. Those which are now 
submitted to the public will be found as correct as 
they can be made in the compilation of a work like 
the present. It is anticipated that the professional 
man may, in his advice to the student, be induced to 
place this subject properly before him, and establish 
rules by which every description of work may be 
valued, according to the prime cost of materials and 
the rate of wages, at any time and place when and 
where the work has been performed. 



ON MEASURING. 

In order to illustrate the principle of measuring 
the different artificers' works, drawings of reference 
are given, as the only means of conveying to the 
architectural student, who has never attended to 
the admeasurement of work, the correct method of 
proceeding. The description of book generally used 
for measuring is shown, with lines ruled according 
to the old practice : few modern surveyors, however, 
think of ruling the columns for the dimensions, any 
more than they would rule lines to write by, it not 
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being more requisite to those who are in the constant 
practice of measuring work ; but it is always cus- 
tomary to insert the date and the name of the person 
met, and also for whom, and where the work is done, 
in the manner hereafter described. 

In entering dimensions in the measuring-book, 
observe that the number of times is always stated on 
the left of the dimensions ; and in measuring brick- 
work, the number of bricks in thickness on the right 
side ; leaving another space or column for the amount 
the dimensions square to. Also be particular in en- 
tering the wastes in the book ; that is, the manner in 
which the length and width of each dimension is made 
out; which is frequently done by collecting several 
together; and likewise the particular situation of the 
work ; so that the student may be able to account for 
or make out how every dimension was taken, should 
any misunderstanding arise at a distant period, and 
he be called upon to give the necessary explanation 
respecting the way in which he has taken the work : 
he will then be as ready and quick as it is necessary 
to be correct. 

ABBREVIATION. 

Every method that can be adopted to expedite 
the taking of dimensions with accuracy is most de- 
sirable. It is recommended to the young student to 
attend to the following practice; viz., using a kind of 
shorthand or abbreviation in describing the different 
works, which greatly facilitates the operation, and 
gives time for more attentively observing the measur- 
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ing rods, to know from ocular demonstration that 
the dimensions are taken and called correctly; which 
all who have had much practice in measuring find 
to be very essential in correcting inaccuracies, from 
whatever cause they may occur. Although it may 
appear that this method of adopting initials is not 
sufficiently explanatory, they will, with a very little 
practice, be read and understood with as much ease 
and certainty as if the words were written at full 
length. In this, as in the other departments, details 
are given to each respective trade. 

ROTATION. 

No profession can be successfully pursued Avithout 
adopting a regular system ; and in no department is 
this more essential than in measuring the multifarious 
works in a building, which can only be accomplished 
with any degree of accuracy by invariably taking the 
respective works in regular succession, by which it is 
scarcely possible to omit any part of the work, which 
would constantly occur if some positive and undevi- 
ating rule were not attended to. In the following 
pages, the regular rotation to be adopted in measuring 
each particular description of work is given under the 
heads of the respective trades. 

ON ABSTRACTING, 

AND BRINGING THE QUANTITIES INTO BILL. 

The form of the abstract is drawn out for each 
trade, and also the rotation that should be observed 
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in placing the particular kinds of work, which, if con- 
stantly attended to, will greatly facilitate the opera- 
tion, as it is always known in what part of the 
abstract any description of work will be found : this 
more particularly alludes to the abstract for car- 
penters' and joiners' work, where there are so many 
different heads as to make it absolutely necessary 
to pay the greatest attention to their order and re- 
gularity. This and the peculiarities to be attended to 
in each trade, are more particularly described at the 
commencement of their respective abstracts. The 
student is to observe that, before he begins to take 
out the quantities, he prepares the abstract, by con- 
sidering what articles he will have, and writes the 
heads of them in their proper columns, according to 
the rotation to be observed in bringing them into 
bill. On this subject examples are given in each 
trade ; but the general rule to be attended to in such 
trades, where some of the work is valued by the rod, 
perch, yard, or square, is to place these first, and 
next the work valued by the cube foot, commencing 
with the quantities on which there is the least labour, 
and so in regular rotation to those that have the most. 
Next proceed with the articles that are valued by the 
superficial foot, commencing with the lowest, and, as 
before stated, to those of most value; having entered 
all those by the foot superficial, then take those by 
the foot run in a similar manner, and next those that 
are numbered, as is more particularly described after 
their respective abstracts. 
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VALUATION. 

In entering on this department, it is imperative to 
impress on the mind of the young student the ab- 
solute necessity of being circumspect and correct. 
If he intends to maintain his independence and be 
respected, he must make a point of conscientiously 
doing his duty with strict integrity; to accomplish 
which it is not only essential that he be honest in 
his intentions, but that he should be qualified for 
the business he undertakes. Whether an act of in- 
justice arises from ignorance or intention, it is pre- 
cisely the same in effect; it therefore behoves him on 
every account to be qualified for acting on his owti 
judgment. But he cannot consider himself competent 
to measure and value artificers' work unless he un- 
derstands the nature of that work, the manner in 
which it is executed, the time required to perform the 
same, and can ascertain the prime cost of the ma- 
terials used thereon at the period when the work 
was done. It is only possible to state the time and 
materials that should be expended in the several 
woi'ks taken on an average, but which will vary ac- 
cording to the description and execution thereof, both 
as regards the materials used and the ability of the 
workmen employed. It is the duty of the architect 
to take all these circumstances into consideration 
before he affixes a value on the work ; consequently, 
in this department, the greatest care, attention, and 
judgment are requisite, to do justice to all parties. 
To give the student the necessary impetus for ac- 
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quiring these essential qualifications, was the author's 
principal motive in offering this work to the aspirant. 

CONSTANTS OF LABOUR. 

These constants represent the time requisite to 
perform a given quantity of work, of the kind spe- 
cified, in days and decimal parts of a day ; the factor 
to be applied, being the rate of wages per diem for 
one or more men, according to the nature of the work. 

These decimals are calculated, in all the trades, 
for the price per day allowed the master in his day 
bills, consequently with his profit thereon, being the 
only rate that can be ascertained, the master of 
course paying each man per week according to his 
abilities and industry ; therefore the full value of the 
labour, including the master's profit, will be found by 
multiplying the decimal by the rate of wages, as 
shown in their respective tables. Likewise, in all 
cases it must be understood that the prices stated in 
the table for labour and nails include fixing ; and 
when added to the price of deals, calculated as shown 
in p. 209, will give the value of the work fixed 
complete, including labour, nails, and materials, ac- 
cording to the prime cost of materials and rate of 
wages allowed. 
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CHAPTER L 
MENSURATION, ETC. 

The arithmetical calculations required to be made in 
reducing the measurements of artificers' work, and 
usually called Squaring Dimensions, are mostly per- 
formed by means of duodecimals^ or fractions in which 
the denominator (understood but not expressed) is 
always a power of 12. Thus, the area of a surface 
whose lineal dimensions are 5 ft, 7 in. by 2 ft. 5 in. 
is found by multiplying these dimensions together 
and expressing the result in square feet, 12ths of 
square feet, and 144ths of square feet, as shown 
below. 

5 7 
2 5 



5'7"x2'=l(» 2 
57" X 5"== 2 3 11 



By addition, 57" x 2'5"=13 5 11= 13 sq. ft., 5.12tlis of a sq. ft., 

and ll-144tliB of a sq. ft. 

The object of Table IV. is to save the greater part 
of the above calculation, which can be performed by 
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addition only in the following manner : — At page 92 
we have 5ft. x 24 in. = 10 ft.; Tin. x24in. = lft. 2 in.; 
at page 73 we have 5 ft. x 5 in. = 2 ft. 1 in. ; and 7 in. x 
5 in. = Oft. 2 in. 11 pa. Therefore, by addition, we 
obtain the same result as before ; thus 

10 

1 2 

2 1 

2 11 



13 5 11 



Tables are also formed by which such results as 
the above are obtained by simple reference without 
any calculation at all (see Hawkings' * Tables of 
Superficial Measurement' *), the length and breadth 
being expressed in inches and the superficial area in 
square feet, twelfths of square feet, and one hundred 
and forty-fourths of square feet. Thus we fijid 
opposite length 67 in. and breadth 29 in., the area 
13.5.11, as obtained above. 

Some materials, as timber, stone, &c., being valued 
according to their cubical contents^ we have first to 
multiply together any two of the lineal dimensions 
as before described, obtaining a result expressed in 
square feet, 12ths, and 144 ths. This result has 
then to be multiplied by the third dimension, 
and the cubical contents are found in cubic feet, 
12 ths of cubic feet, and 144ths of cubic feet. As an 
example, we will find the cubical contents of a piece 

* Lockwood & Co., London. 
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of timber 11 ft. 9 in. by 1 ft. 2^ in. by 1 ft. 4 in. : 







11 


9 






Xl': 


1 


2 


6 


ll'O" 


=11 


9 




ll'O" 


X2": 


= 1 


11 


6 


ll'lV' 


xi" 


= 


5 


11 



BjaddiUon, ir9"xl'2i''=U 2 5 

1 4 



14'2"5xl'=U 2 5 
14'2"5x4"= 4 8 10 



By addition, 14'2"5 x 1'4"=18 11 3=18 cub. ft., ll-12ths of a 

cub. ft., 3-144th8 of a 

cub. ft. 

The same result may be obtained approximately 
by means of Tables I. and IL Thus, in Table I. 
(page 37) we find that a piece of timber 14^ in. x 
16 in. is equivalent to a piece 15 j; in. square ; and by 
Table II. (page 54) we find 11 ft. length of 15^ in. 
square contams 17.9.2 cub. ft.; and three-quarters 
of a foot of 15|; square contains 1.2.6 cub. ft., giving 
a total of 18.11.8 cub. ft. This is rather more than 
the result obtained by calculation, which difference 
arises from the square of 15]; in. being only an ap- 
proximation to the product of 14^ x 16. A more 
accurate result may be obtained by using Table IV. 
(page 82), only substituting inches long for feet long 
in the vertical column, and inches, or rather 12ths of 
square feet, in the tabulated result. Thus 16xl4.V 
gives 19.4, or 1.7.4, which has only to be multiplied 
by the length 11 ft. 9 in. and we obtain the cubical 
contents required. 
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Fractions which have 10, or a power of 10, for 
their denominator (understood but not expressed), 
are called Decimals, and are commonly employed for 
purposes of calculation, as alluded to at page 1 1 for 
finding the value of artificers' work accorduig to the 
price of labour. In decimals the fraction is indicated 
by a point before the figure : thus '4 signifies 4-lOths ; 
•24 signifies 2-lOths and 4-lOOths; -358 signifies 
3-lOths, 5-lOOths, and 8-lOOOths, and so on; if there 
are no lOths but only lOOths and lOOOths, a cypher 
is put after the decimal point, thus '058 ; if there are 
no lOOths, then two cyphers, thus '008, and so on. 
Multiplication of decimals is performed in the same 
way as for any other figures : thus to multiply '358 
by 7, we proceed as in common multiplication and 
obtain the number 2506; then put as many figures 
to the right of the decimal point as in the number 
multiplied, giving as the result 2*506, that is 2~unit8, 
5-lOths, 0-lOOths, 6-lOOOths. 

We will apply the decimals to the calculation of the 
labour in making and hanging a 2 in. four-panel square 
door, 6 ft. 6 in. by 3 ft. or 19.^ sq. ft. in area. We find 
at page 214 the constant for a two-panel door is '070 
for every square foot, to which is to be added for the 
two additional panels the fi'action '021, making the 
number to be "091 ; which means that the time allow- 
able for making each superficial foot of the door is 9- 
lOOths of a day and 1-lOOOth of a day; if we multiply 
'091 by 19^ we obtain the number 1*775, by which 
we find that the making of the door takes 1 whole 
day, 7-10th8 of a day, 7-lOOths of a day, and 5-lOOOths 
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of a day. Now, suppose a joiner's wages to be 7 
shillings per day, then the value of the labour on the 
door is found by multiplying 1*775 by 7, which gives 
12*425 sliillings, or 12 shillings, 4-10th8 of a shilling, 
2-lOOths of a shilling, and 5-lOOOths of a shilling, or 
125. 5d. 

In measuring artificers' work it is often necessary 
to find the area, perimeter, or solidity of certain geor 
metrical figures; it is therefore proposed to give a 
few of the rules by which such measurements can be 
most readily made. 

To find the area of a Triangle : 



Fig. 1. 




Let A B c be the triangle (fig. 1). Drop the per- 
pendicular A D upon the base b c. Multiply the length 
B c in feet by half the height A d in feet, and the pro- 
duct is the area of the triangle in square feet. If 
the lengths are in yards, the area will be in square 
yards. This rule is expressed as follows : 

Area of triangle = ,]> a d x b c. 

To find the area of a triangle when the lengths of 
the three sides are given : 

Let s be the half sum of the three sides ; deduct 
from s the length of each side in succession ; multiply 
together all the three quantities thus formed, and 
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their product by the value of s ; extract the square 
root of this last product, and the area of the triangle 
is. found. This rule is expressed thus : let a, 6, c be 

the lengths of the three sides, then 5= — - — ; form 

the quantities 5— a, 5—6, s—c; then we have 
Area of triangle = ^^{s (5— a) (s—b) (s—c)} 

Example. — To find the area of a triangle whose 
sides are 12 ft., 15 ft., and 19 ft. Here, 5=^(12 + 
15-fl9)=23; 5-a=23-12 = ll; 5-6=23-15 = 8; 
5-c=23-19=4; 

Area of triangle = v/23 x 11 x 8 x 4=4^/506. 

= 90 square feet. 

The area of a Square is found by squaring the 
length of a side ; that is, multiplying the length of a 
side by itself. If the side is measured in feet, the 
area will be in square feet. The length of the dia- 
gonal^ or line joining two opposite corners of a square, 
is found by multiplying the length of a side by the 
square root of 2, which is 1*414 if expressed in deci- 
mals, or 1.5.0 in duodecimals* 

The area of an Oblong, or four-sided figure having 
opposite sides equal and all its angles right angles, is 
found by multiplying the length by the breadth. If 
the lengths are measured in feet, the area will be in 
square feet. The length of the diagonal of an oblong 
is found by adding together the squares of two ad- 
jacent sides, and extracting the square root of the 
sum : that is, if I is the length, b the breadth, tlicn 

diagonal of oblong = y/U^ + f^. 

c 
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The area of any Parallelogram (fig. 2) abcd, 
or four-sided figure having opposite sides equal and 



Fig. 2. 



D 




£ 




parallel, is found by dropping the perpendicular A e 
on the base d c ; and the area is the product of the 
length D c into the height A e. 

The area of a four-sided figure, or Trapezium, 
having only one pair of sides parallel, ab and DC 



Fig. 3, 




(fig. 3), is found by adding together the lengths ab 
and D c of the parallel sides, and multiplying their 
half-sum by the vertical distance A e between them. 
That is, 

A D J. • A B4-D c 

Area of trapezium = — ^ 



X AE. 



Example. — Let the top and bottom of a trapezium 

be 5 ft. and 7 ft., the vertical distance between them 

5 + 7 
being 12 ft. Then the area is -^ — x 12, or 72 sq. ft. 
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To find the area of any irregular figure or Polygon 
bounded by straight lines, as A B c d £ (fig. 4), divide 



Fio. 4. 




it into triangles by the dotted lines A c, c e, then drop 
perpendiculars from the opposite vertices upon these 
lines, and find the areas of the triangles by the rule 
above given. The area of the whole figure is evi- 
dently the sum of the areas of the several triangles 
into which it is divided. 

To find the area of any regular Polygon, or many- 
sided figure having all its sides and angles equal, as 



Fio. 5. 




A B c D E p (fig. 5) ; let be the centre of the figure, 
draw the diagonals a od, b o e, c o f, so as to divide 

c 2 
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the figure into as many equal triangles as there are 
sides ; then the area of the polygon is the sum of the 
areas of these triangles. The point o, where the 
diagonals all intersect, being equidistant from all the 
sides of the figure, is the centre of the inscribed circle, 
or circle which touches all the sides ; and if M o N is 
drawn perpendicular to the opposite sides A B and D E, 
it is the diameter, and mo or n o the radius of the in- 
scribed circle. The area of one of the triangles, as 
A o B, is A B multiplied by half M o, or the length of 
a side multiplied by half the radius of the inscribed 
circle; therefore the area of the figure is found by 
multiplying the length of a side by the radius of the 
inscribed circle, and the product by half the nmnber 
of sides in the polygon. 

In the Hexagon or figure of six equal sides, the 
length of a side is found by multiplying the diameter 
of the inscribed circle, M N, by the number '577. And 
the area is the square of the radius or half-diameter, 
ON, multiplied by 3-462. 

Example. — Let the diameter of the inscribed circle 
be 10 ft; then the length of a side is *577xlO, or 
5-77 ft., and the perimeter is 6x5*77 or 34*62 ft. 
The area is 5* x 3-462, or 86-55 sq. ft. 

In the Octagon, having eight equal sides, the 
length of a side i« found by multiplying the diameter 
of the inscribed circle by the number -414. And the 
area is the product of the square of the half-diameter 
into the number 3-314. 

Example. — Let the diameter be 10 ft. ; then the 
length of a side is 414 x 10, or 4*14 ft., and the peri- 
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meter is 8 x 4-14, or 33-12 ft. The area is 5* x 3-314, 
or 82-85 sq. ft. 

In the Decagon, or ^^-sided figure, the length of 
a side is the diameter multiplied by -3249. The area 
is the square of the half-diameter multiplied by the 
number 3249. 

Example. — Let the diameter be 10 ft. ; then the 
length of a side is 3-249 ft., and the perimeter is 
32-49 ft. The area is 5^ x 3-249, or 81-22 sq. ft. 

In the Dodecagon, or polygon of twelve equal 
sides, the length of a side is the diameter multiplied 
by •268, The area is the square of the half-diameter 
multiplied by 3-215. 

Example. — Let the diameter be 10 ft. ; then the 
length of a side is 2-68 ft., and the perimeter is 82*16 
ft. The area is 5^ x 3-215, or 80-38 sq. ft. 

To find the circumference of a Circle, whose 
diameter is given, multiply the diameter by 22, and 
divide the product by 7. Or, if greater accuracy is 
required, multiply the diameter by 355, and divide 
the product by 118. The same result will be also 
obtained in decimals, if the diameter is multiplied by 
the number 3-1416. 

Example. — The diameter of a circle is 10 ft. ; then 

the circumference is — « — , or 31-4 ft. More accu- 

355 X 10 
rately, the circumference is — jTq~i ^^ 31-416 ft., 

which is the same as 10 x 3*1416. 

To find the area of a circle whose diameter is 
known, multiply the square of the half-diameter by 
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22, and divide the product by 7. If greater accu- 
racy is desired, multiply the square of the half- 
diameter by 365, and divide the product by.llS ; or, 
multiply the square of the half-diameter by S'lilG. 
Example The diameter of a circle is 10 ft. ; then 

22 X 5^ 
the area is — ^ — , or 78*6 sq. ft. More accurately, 

355 X 5' 
the area is ..o , or 78*54 sq. ft. 

Table V. (page 93) has been formed to facilitate 
the calculations of areas and circumferences of circles, 
and to find the squares of numbers. K the square of 
any number in the first column is required, it is 
found in the second column. The third and fourth 
columns give the areas of circles corresponding to the 
diameters given in the first column, expressed in 
decimals and in duodecimals. The fifth and sixth 
columns give the corresponding circumferences of 
circles to the diameters in the first column, both in 
decimals and duodecimals. The area and circum- 
ference of circles of greater diameter than the Table 
extends to, may be readily found by remembering 
that areas of circles increase as the square of the 
diameter, and circumferences increase as the diameter ; 
that is, if circle b has its diameter double that of circle 
A, the circumference of b is double that of a, and the 
area of b is four times that of a ; and so on. 

Example. — To find by the Table the area and 
circumference of a circle whose diameter is 15 ft. 
Referring to the number 7.^ (the half of 15) in the 
first column, we find the area 44*1786, and the cir- 
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cumference 23 '56 19; multiply the former number 
by 4, and we have the area of the circle of 15 ft. 
diameter, namely, 176-7144 sq. ft. Multiply 23-5619 
by 2, and we have the circumference of a circle 15 ft. 
diameter, namely, 47-1232 ft. 

Let AC BE (fig. 6) be a circle having its centre 
at 0. Any line, as a b, drawn across it is called a 



Fig. 6. 




chordy and the part A c b is called an arc. If the 
straight lines A o and b o are drawn, the figure A c b o 
is called a sector, and the figure A c b between the 
chord and arc is called a segment. If we take d the 
middle of the chord a b, and draw o d c, d c is the 
height or versed-sine of the arc. The angle a o b is 
called the angle subtended by the arc a c b, and is 
always proportional thereto ; that is, if the arc A b is 
twice the arc A c, then the angle A o b is double the 
angle A o c. The area of the sector A c b o is to the 
area of the whole circle in the proportion of the angle 
A OB to four right angles, or 360**; so that if the 
angle a o b is known, then the area of the sector is 
found by multiplying the whole area of the circle by 
the value of the angle A o b, and dividing the product 
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by 360. For example : let the angle A o b be 50°, and 
the radius of the circle 5ft.; then the area of the 
circle is 5' x 8-1416, or 78*54 sq. ft., which, multi- 
plied by 50 and divided by 360, gives 10*9 as the 
number of square feet in the sector. The length of 
the arc A c b is to that of the whole circumference in 
the same proportion as the angle a o b to 360 ; and 
in this example the circumference being 31*416 ft., 
the length of the arc acb is 31*416 multiplied by 
50 and divided by 360, or 4-363 ft. 

The area of the segment A c b is found by deducting 
the area of the triangle a Q b from the area of the 
sector A c B 0, as found above. Now the area of the 
triangle A o b is one-half the product of A b into o d. 
In the above example, where the angle a o b is 50**, 
and the radius a o is 5 ft., the length of the chord a b 
is 4*226 ft., and the length of o d is 4*532 ft., hence 
the area of the triangle a o b is 9*576 sq. ft. The 
area of the sector a c b o being found above to be 10*9 
sq. ft., the area of the segment a c B is 10*9 less 9;576, 
or 1*324 sq. ft. 

A simple rule is given by Peter Nicholson, by 
which a tolerably accurate calculation of the area of 
a segment of a circle can be made without requiring 
to know the length of the radius of the circle, the 
chord a b and the height, or versed-sine^ c D only being 
given. Multiply the length of the chord a B by the 
height c D, and to two-thirds of the product add the 
quotient arising from dividing the cube of the height 
c D by twice the length of the chord a b. This rule 
is expressed by the following formula : — 
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2 cd3 

Area of segment =3 a b x ^ ^ + 2ab* 

In the above example a b=:4'226, c d=-468 ; hence 
the area of the segment by this rule is found to be 
1*33 sq. ft., which is rather more than that given by 
the former process ; the area, as calculated by Nichol- 
son's rule, being always rather more than the true 
area, but sufficiently correct for ordinary calculations. 

When the chord a b and height c d of a segment 
are given, the centre of the circle and length of the 




radius can easily be found geometrically in the fol- 
lowing manner. Join a c and b c, and take e and p 
the middle points of the chords a c and b c respec- 
tively ; draw £ and f o perpendicular to a c and 
B c ; then the point o in which they meet is the 
centre of the circle. Produce c d to o, then c is the 
radius of the circle. 

To find the area of an Ellipse of given length and 
width. 

Let A b (fig. 8) be the length or major-axis^ c d 
the width or minor-axis^ and perpendicular to a b ; 
then o is called the centre of the ellipse. The area of 
the whole ellipse is the product of the half-length a o 



26 



MENSURATION, ETC. 



into the half-width c o, multiplied by 22 and divided 
by 7, If greater accuracy is required, then multiply 



Fig. a A 




the above product by 355, and divide by 113; or 
multiply the product by the number 3-1416. Since 
the axes divide the ellipse into four equal parts, the 
area of one of those parts, as a o c, is one-fourth the 
area of the whole ellipse. 

Example. — Let the length a b be 10 ft., the width 

c D 6 ft ; then the area of the whole ellipse is ^ , 

or 47*14 sq. ft.; or, more exactly, 47*124 sq. ft. 

The length of a curved line can never be exactly 
measured, but we may approximate to it as nearly as 
we please by taking a number of points on the curve 
and joining them by a succession of chords^ or straight 
lines subtending portions of the curve. If we mea- 
sure the length of these chords, we get an approxi- 
mation to the length of the curve ; and the smaller 
the chords and greater their number the more nearly 
shall we be to the curve. A similar process enables 
us to find the area of any figure bounded on one or 
more sides by a curved line, by drawing parallel 
lines from the ends of all the chords, and measuring 
the area contained between them and the chords, 
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which will be nearer and nearer to the required area 
the greater the number of the chords. 

A solid having six oblongs or parallelograms for 
its faces is called a Paballelopiped when each pair 
of opposite faces are parallel ; and if all the angles are 
right-angles it is called a Right-solid. The solidity^ 
volume^ or cubical content of a right-solid is found by 
multiplying together its three dimensions of length, 
breadth, and depth. 

The solidity of a Cylinder or Prism having the top 
and bottom horizontal and the sides vertical, is found 
by multiplying the area of the base by the height. The 
solidity of a Cone is one-third the solidity of a cylinder 
having the same base and same vertical height. 

If the upper part of a cone is cut off by a plane 
parallel to its base, the lower part is called a Frus- 
tum of the cone. To find the solidity of a firustum 
of a cone or pyramid whose axis is vertical and its 
base a circle or any regular polygon : multiply the 
area of the base by its half-diameter ; also multiply 
the area of the top by half its diameter, and subtract 
the latter product fi-om the former; multiply the 
difference thus found by one-third of the vertical 
height, and divide by the difference between the two 
half-diameters. This rule is expressed in the follow- 
ing formula :— 

solidity of fi:ustum of a cone = - (ar— ar); 

•^ 3 R— r^ "^^ 

where A is the area of the base, a that of the top ; 

R the radius or half-diameter of the base, r that of the 

top ; h the vertical height. 
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Example. — Let the frustum of a cone have for its 
base a ch'cle whose radius is 5ft., and for its top a 
circle whose i-adius is 2^ ft. ; the vertical height being 
12 ft. In this case A=78-54, a=19-63, B-r=2^, 
^A=4; hence the solidity is f (78-54 x 5-19-63 x 
2-5), or 549-76 cub. ft. 

To find the solidity of a hollow cylinder, first cal- 
culate its volume as if it were solid throughout ; then 
calculate the volume of a cylinder having for its 
diameter the internal diameter of the cylinder; de- 
duct the latter quantity from the former, and the 
solidity of the cylinder is found. 

The calculation of the solidity of hollow or solid 
cylinders can be easily found by means of Table 
V. (p, 93), in which the numbers in the third 
and fourth columns represent the solid content of 
cylinders 1 foot in height, of the diameters (also in 
feet) stated in the first column ; and for any other 
length we have only to multiply that number by the 
given length to obtain the solid content required. 

Example. — To find the solid content of a hollow 
cylinder whose external diameter is 1\ in., and the 
internal diameter 5f in., the height being 7 ft. 6 in. 

Referring to the Table, we find against 7;^ the 
number in the third column is 41*2825; and against 
6^ the number is 25-9672 ; subtracting the latter 
number from the former gives 15-3153, which mul- 
tiplied by 90 (the length in inches) gives 1378-377 
cubic inches as the solidity of the cylinder, and this 
divided by 1728 gives the solidity in cubic feet. 

The area of the vertical surface of a cylinder or 
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prism is found by multiplying the circumference of 
the base by the vertical height. For example, the 
external circumference of the above cylinder is found 
in Table V. to be 22-7765, which multiplied by 90 
gives 204*9885 square inches for the surface, and 
this divided by 144, gives the area in square feet. 

The sloping or curved surface of a cone is found 
by multiplying the circumference of the base by half 
the length measured up the slant : the curved surface 
of the frustum of a cone is found by adding together 
the perimeters or circumferences at top and bottom, 
and multiplying their sum by half the distance be- 
tween them measured up the slant. 

The surface of a Sphere is equal to four times that 
of a circle of equal diameter, and is found by mul- 
tipljdng the square of the diameter by the number 
3-1416. 

The solidity, or volume of a sphere is found by 
multiplying the cube of the diameter, or the length 
of the diameter multiplied by itself twice over, by 
the number -5236. 
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VALUES 

OF 

ENGLISH MEASXJEES AND QUANTITIES, 

BELATINa TO BUILDINa AND LAND. 



A Lineal Inch, or inch run^ is one-twelfth of a 
lineal foot, and one thirty-sixth of a lineal yard. 

A Palm, is 3 lineal inches. 

A Hand, is 4 lineal inches. 

A Span, is 9 lineal inches, or a quarter of a yard, 
or half a cubit. 

A Lineal Foot, or foot run^ is 12 lineal inches, or 
3 hands. 

A Square Inch, is a square having each side 
measuring one lineal inch. 

A Square Foot, or foot superficial, is a square 
having each side measuring one lineal foot, or 12 
lineal inches, and contains 144 square inches. 

A Cubical Inch, is a cube having each face one 
square inch. 

A Cubical Foot, is a cube having each face one 
square foot, and contains 1728 cubical inches. 

A Cubit, is 4 hands and a half, or 1 foot and ia half 
lineal. 

A Lineal Yard, or yard rwn, is 3 lineal feet, or 36 
lineal inches, or 2 cubits. 

A Square Yard, or yard superficial, is a square 
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having each side measuring one lineal yard, and con- 
tains 9 square feet. 

A Cubical Yard, is a cube having each face one 
square yard, and contains 27 cubical feet. 

An Ell is 1 lineal yard and a quarter, or 45 lineal 
inches. 

A Geometrical Pace, is 5 lineal feet. 

A Fathom, is 6 lineal feet, or 2 lineal yards. 

A Square, is 100 square or superficial feet. 

A Statute Pole, or p^chy or rody is 16 lineal feet 
and a half, or 5.^ lineal yards. 

A Chain, is 4 statute poles, or perches, or 22 lineal 
yards. 

A Fen, or woodland pole^ or perchy is 18 lineal feet. 

A Forest Pole, or perchy is 21 lineal feet or 7 
lineal yards. 

A Furlong, is 40 statute poles, or perches, or 10 
chains, or 220 lineal yards. 

A Mile, is 8 furlongs, or 80 chains, or 1760 lineal ' 
yards. 

A Square Statute Pole, or perchy is 30 J sq. yds. 
or 272i sq. ft. 

A Square Woodland Pole, or perchy is 324 sq. ft. 

A Rood, is 40 square statute poles, or perches, or 
1210 sq. yds. 

An Acre, is 4 roods, or 160 perches, or 4840 sq. 
yds, 

A Load of rough timber, is 40 cubical ft. 

A Load of squared timber, is 50 cubical ft. 

A Load of 1-inch plank, is 600 sq. ft. 

A Load of l.^-inch plank, is 400 sq. ft. 
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A Load of 2-inch plank, is 300 sq. ft. 

A Load of 2^-inch plank, is 240 sq. ft. 

A Load of 3-inch plank, is 200 sq. ft. 

A Load of 3^-inch plank, is 170 sq. ft. 

A Load of 4-inch plank, is 150 sq. ft. 

A Load of statute bricks, is 500. 

A Load of plain tiles, is 1000. 

A Load of lime, is 32 bushels. 

A Load of sand, is 36 bushels. 

A Hundred of lime, is 35 bushels. 

A Bushel, is 2218 cubical inches. 

A Hundred of deals, is 120. 

A Hundred of nails, is 120. 

A Thousand of nails, is 1200. 

A Thousand of slates, is 1200. 

A Ton of iron, is 2240 pounds weight. 

A Fodder of lead, is 19^ hundred, or 2184 pounds. 

A Hundred of lead, is 112 pounds weight. 

A Table of glass, is 5 ft., and 45 tables is a case; 
but of Newcastle and Normandy glass, 25 tables 
make a case. 

A Bundle of 4 feet oak -heart laths, is 120, and 
37^ bundles are a load. 

. A Bundle of 5 ft. oak-heart laths, is 100, and 80 
bundles are a load. 

N.B. — Fir or Deal Laths are of divers lengths, as 
3, 4, 5, and 6 ft. ; but all of them are reduced to the 
standard length of 5 ft. ; and so every 1 50 ft. run of 
bundles (each bundle containing 100 laths) is a load, 
being equal to 30 bundles of 5 ft. laths. 
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TABLE I. 

SQUARE OF UNEQUAL'SIDED TIMBER, ETC. 



By this Table the side of a square piece equivalent to 
any piece of timber, stone, &c., broader one way 
than the other, may be found, from 2 inches to 18 
inches, the broadest side ; and therefore, by addition 
only, may serve to any greater breadth, if there 
should ever be occasion. 

The figures at the left hand of the top of each Table 
are the thickness or lesser side, and the figures in 
the first column are the breadth or larger side, of 
the end of a piece of timber of which the square is 
required. The second column of figures shows the 
side of a square piece, in inches and quarters of an 
inch, answering to the contents of the unequal-sided 
piece. 

Example L — To find the side of the square equiva- 
lent to a piece of timber or stone, whose scantling or 
size is 3 inches thick and 7 inches broad. Look in 

■ 

the column of scantling for 3 inches, the thickness 

D 
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^oi» loHHcr side), keeping the eye down the column 
ill I you come to 7 inches the breadth (or greater 
NJilij), and over against that will be found 4.^ inches, 
liud that is the side (nearly) of the square of a piece 
equal to one 3 inches thick, and 7 inches broad. 

Example II. — To find the square side of a piece 
of stone too large for the extent of this Table, say, 
28 inches by 34 inches. Take half the thickness 
of 28, which is 14, and half the breadth of 34, which 
is 17; look in the Table for 14 by 17, and over 
against that is 15.^, which 15j^ is one-half of the 
square side of the piece ; and that doubled makes 31, 
which is the side of the square piece required. 
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TABLE II. 



ROLID OR CUBICAL MEASURE OF TIMBER, ETC. 



By this Table the solid content^ and consequently 
the value, of any piece or quantity of timber, stone, 
&c., may be found, at sight, from 2 inches to 18 
inches, the side of the square (or one-fourth of the 
girt), and from one-quarter of a foot to 45 feet, the 
length ; and therefore, by addition only, may serve 
to any greater breadth, if there should ever be occa- 
sion. 

The Table begins with two inches, the side of the 
square, and by the addition of a quarter of an inch 
enlarges itself to the extent of 18 inches, the side of 
the square. Every page consists of four distinct 
\nirtn^ divided from each other by a thick line; and at 
tho U^p of each of the said parts is set down the side 
of tliij m\unro piece that has been found by Table I. 
Ut bii v(\\\ii\ to the piece intended to be measured. 

Till* i\ri^l rohnnn to the left hand shows the several 
\t'lH(ihn^ In fiM't, fn)m one quarter of a foot to 45 feet, 
hhi\ of i^urU n H<|uare piece of timber, whose side is 
Hh\ ilowh ni IImi top. The three figures in the second 
nJmmim, ifiMrkfil lit the top with Ft. In. Pa., give the 
fio\h\ I'MliliMil hi rubic foot, 12ths of a cubic foot, and 
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144th8 of a cubic foot, answering to the length in the 
left-hand column. 

To measure square timber or stone, measure the 
length of the piece in feet, and set it down in the 
memorandum book. Then, if the timber be equal- 
sided, take the side of the square in inches, and 
quarters, and set that down likewise. (If the timber 

is unequal-sided, first reduce it to a square by 
****** » 

Table I. ) Look at the top of the Table for the side 
of the square; and having found that, keep the 
eye down the left-hand column until the length of 
the piece is found in feet; and the three rows of 
figures which stand over against the length in feet, 
represent the solid content. 

Example I. — To find the solid content of a piece 
19 feet long, of which the side of the square is 14| 
inches. Having found 14;{, the side of the square, 
look for 19 feet in the left-hand column, and over 
against it stands 28 ft. 8 in. 5 pa. 

Example IT. — To find the solid content of a piece 
of stone whose side is greater than the largest in the 
Table, say 26 inches, the length being 37 feet. Take 
the half of 26, or 13 ; find 13 the side of the square, 
and over against 37 feet is 43.5.1, which multiply by 
4, and the product is the content of the piece 26 
inches square and 37 feet long — namely, 173 ft. 
5 in. 1 pa. 

Example III. — To find the solid content of a piece 
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14 inches square and 22j^ feet long. Seek in the 
Table for 14 inches, the side of the square, and 22 
feet the length, which set down ; then find the ^ foot 
at the bottom of the Table, and set that down under 
the former quantity; add these together, and the 
sum is the content required — namely, 

22 ft. long 18 « . • 29 11 4 
ift 8 2 



The content reqxdred 30 7 6 
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TABLE III. 



VALUE OF SCANTLINGS. 



These Tables, which are eight in number, but all of 
the same nature, and only differing in price, show 
the value per lineal foot of timber, stone, &c., cut to 
any size or scantling, at the several prices from Is. Qd, 
to 5s. per foot cube ; and by addition or subtraction 
only, will show the value at any greater or less 
prices. 

The figures at the left hand of each Table represent 
the thickness and breadth of the piece to be valued; 
and the figures at the right hand of each Table show 
the value of 1 foot in length of it, at the price per 
cubic foot stated at the head of the Table. 

In the Tables at 1^. 6t/., 2^., and 25. 6(/., the value 
is given in pence and eighths of a penny ; but in the 
other Tables the value is given in pence and farthings. 

Example I. — To find the value of 1 foot in length 
of a piece whose scantling is 6 ins. by 9 ins., at 2^. 
per foot cube. In the Table at 2s. ^ look for 6 ins. by 
9 ins., and against it stands 9t/., the value sought. 

Example IT. — To find the value of 1 foot in length 
of a piece whose scantling is larger than the extent 
of the Table, seek for the value of 1 foot Avhose scant- 
lings are each of them half the given scantlings ; and 
four times that price is the value sought. 
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TABLE IV. 



8UPERFIGIAL MEASUBE. 



By this Table the superficial contents, and conse- 
quently the value, of any quantity of board, glass, 
&c., may be found, at sight, from 1 inch to 24 inches, 
the breadth, and from \ of an inch to 24 feet, the 
length; and therefore, by addition only, may serve 
to any greater breadth or length, if there should ever 
be occasion. 

Each page of this Table is divided into three dis- 
tinct parts ; and each part consists of four columns. 
The first part of the narrow column to the left-hand 
shows the several lengths in feet, from 1 to 24 ; the 
second part the odd inches, from 1 to 11 ; and the 
third part, the odd quarters of an inch. The three 
or four figures in the larger column on the right- 
hand, marked at the top Ft. In. Pa., and lower Ft. In. 
Pa. S. T., are the several contents in square feet, 
twelfths of a square foot, square inches, seconds, and 
thirds, answering to the length in the left-hand 
column. 

Example I. — A board is 5 inches broad and 9 feet 
long, to find how many square feet it contains ; look 
at the top of the Table for 5 in., and then keep the 
eye down the left-hand column until you come to 
9 ft., over against which stands 3 ft. 9 in. pa. 

F 2 
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Example IT. — To find the square feet in a plank 
17 ft. 9 in. long, and 21^ in. broad. At the top of 
the Table find 21^ in., and then look down the left- 
hand column for 17 ft., against which stands 30 ft. 
5 in. 6 pa. Then look for 9 in., against which stands 
1ft. 4 in. 1 pa. 6 s. ; add the two together, and the 
content is found to be 31 ft. 9 in. 7 pa. The quarters 
of an inch (when you have occasion for them) must 
be found, and added to the feet and inches. K a 
plank is broader at one end than the other, either 
take the breadth at the middle, or at each end, and 
add them together, and take the half sum for the 
true breadth (provided both edges are straight). 

Example III. — To find the area of a plank broader 

than 24 in. — say 27 in and 19 ft. long, proceed 

thus: — 

ft. in. pa. 
19 ft. long, and 24 in. broad, is . . 38 
Ditto 3 ditto . . .490 



Content required is • . 42 9 

Example IV. — To find how many feet of glass are 
contained in a sash-window having 18 squares, each 
square being 20 in. high, and 11| in. broad. First, 
add together the height of the 18 squares, which is 
360 in., or 30ft.; then look in the Table for 11 J in.; 
but, since it does not extend to 30 ft., take the answer 
out at twice ; thus : — 

20 ft. long, and 11| in. in breadth is . 
10 ft. ditto ditto ditto 

Content required is 



ft. in. 

19 7 
9 9 


pa. 


6 


29 4 


6 



8UPEBFIGIAL OR FLAT MEASURE OF GLASS, ETO. 69 



•5 

• 


1 m, broad. 


• 


li m. broad. 


• 


H 


in. broad. 


• 


IJ 


in, broad. 


5- 
1 






1 

1 


Ft. In. Pa. 
13 


1 

1 








1 


Ft 




Ft. In. Pa. 


Ft. 


In. Pa. 


In. Pa. 


1 








1 


6 


1 





1 9 


2 


2 





2 


2 


6 


2 





3 





2 





3 6 


3 


3 





3 


3 


9 


3 





4 





3 





6 3 


4 


4 





4 


5 





4 





6 





4 





7 


5 


6 





6 


6 


3 


5 





7 


6 


5 





8 9 


6 


6 





<5 


7 


6 








9 





6 





10 6 


7 


7 





7 


8 


9 


7 





10 





7 




3 


8 


8 





8 


10 





8 










8 




2 





9 





9 


11 


3 


9 




1 





9 




3 9 


10 


10 





10 


1 


6 


10 




3 





10 




5 6 


11 


' 11 





11 


1 1 


9 


11 




4 





11 




7 3 


12 


1 





12 


1 3 





12 




6 





12 




9 


13 


1 1 





13 


1 4 


3 


13 




7 





13 




10 9 


14 


1 2 





14 


1 6 


6 


14 




9 





14 


2 





15 


1 3 





15 


1 6 


9 


15 




10 





15 


2 


2 3 


10 


1 4 





10 


1 8 





10 


2 








10 


2 


4 


17 


1 6 





17 


1 9 


3 


17 


2 


1 


6 


17 


2 


6 9 


18 


1 





18 


1 10 





18 


2 


3 





18 


2 


7 


19 


1 7 





19 


1 11 


9 


19 


2 


4 





10 


2 


9 3 


20 


1 8 





20 


2 1 





'10 


2 








20 


2 


11 


21 


1 9 





21 


2 2 


8 


21 


2 


7 


6 


21 


3 


9 


22 


1 10 





22 


2 3 


C 


22 


2 


9 





22 


3 


2 6 


23 


1 11 





23 


2 4 


9 


2\ 


2 


10 


G 


23 3 


4 3 


24 


2 





24 


2 6 





24 


3 








24 3 


6 


• 






• 






a 








• 






1 

1 






1 

1 






1 








j>M 






Ft. In. Pa. 


8. 


Ft. In. Pa. 


s. 


Ft. 


[n. Pa. 


s. 


1 


Ft. 


In. Pa. 8. 


1 





1 


3 





1 


6 





1 9 


2 


2 





2 


2 





2 





3 





2 


3 6 


3 


3 





3 


3 


9 


3 





4 


6 


3 


5 3 


4 


4 





4 


6 





4 





6 





4 


7 


5 


6 





6 





3 


5 





7 





5 


8 9 


6 


6 








7 





6 





9 





6 


10 6 


7 


7 





7 


8 


9 


7 





10 


6 


7 


10 3 


8 


8 





8 


10 





8 





1 





8 





12 


9 


9 





9 


11 


3 


9 





1 1 


6 


9 





13 9 


10 


10 





10 


10 


6 


10 





1 3 





10 





15 6 


11 


11 





11 


Oil 


9 


11 

• 





1 4 





11 

f 





17 3 


• 






• 
















3- 

• 

1 






• 
< 






■ 








• 






In. Pa. S. 


T. 


In. Pa. S. 


T. 


•4 


In. 


Pa. 8. 


T. 


1 


In. 


Pa. 8. T, 


3 





3 


9 





4 








6 3 


■ 

4 








1 r 


7 





h 





9 





\ 


10 6 


9 







11 


3 


2. 

4 





1 1 





* 





13 9 



70 8UPEBFICIAL OB FLAT MEASURE OF 0LA88, ETC. 



• 


2 m. broad. 


• 

1 

1 


2*1 


In, broad. 


J5- 


2^ m. broad. 


3 

i 


2Jt 


in, broad, 1 


1 


Ft. In. ] 


Pa. 


Ft. 


In. : 


Pa. 


1 
1 


Ft. 


In. ] 


Pa. 


Ft. 


In. 


Pa. 


2 








2 


3 





2 


6 


1 





2 


9 


2 


4 





2 





4 


6 


2 





5 





2 





5 


6 


8 


6 





3 





6 


9 


8 





7 


6 


3 





8 


3 


4 


8 





4 





9 





4 





10 





4 





11 





6 


10 





5 





11 


3 


5 







6 


5 


1 


1 


9 





1 





6 




1 


6 


6 




3 





6 


1 


4 


6 


7 


1 2 





7 




8 


9 


7 




6 


6 


7 


1 


7 


3 


8 


1 4 





8 




6 





8 




8 





8 


1 


10 





9 


1 6 





9 




8 


3 


9 




10 


6 


9 


2 





9 


10 


1 8 





10 




10 


6 


10 


2 


1 





10 


2 


3 


6 


11 


1 10 





11 


2 





9^ 


11 


2 


8 


6 


11 


2 


6 


3 


12 


2 





12 


2 


8 





12 


2 


6 





12 


2 


9 





13 


2 2 





13 


2 


6 


8 


13 


2 


8 


6 


13 


2 


11 


9 


14 


2 4 





14 


2 


7 


6 


14 


2 


11 





14 


3 


2 


6 


15 


2 6 





16 


2 


9 


9 


15 


3 


1 


6 


15 


8 


5 


3 


16 


2 8 





16 


3 








16 


3 


4 





16 


3 


8 





17 


2 10 





17 


8 


2 


3 


17 


3 


6 


6 


17 


3 


10 


9 


18 


8 





18 


8 


4 


6 


18 


3 


9 





18 


4 


1 


6 


10 


3 2 





19 


3 


6 


9 


19 


8 


11 


6 


19 


4 


4 


3 


20 


3 4 





20 


8 


9 





20 


4 


2 





20 


4 


7 





21 


8 6 





21 


8 


11 


8 


21 


4 


4 


6 


21 


4 


9 


9 


22 


8 8 





22 


4 


1 


6 


22 


4 


7 





22 


5 





6 


23 


8 10 





23 


4 


8 


9 


23 


4 


9 


6 


23 


5 


3 


3 


24 

• 


4 





24 


4 


6 





24 

• 


5 








24 

5^ 


5 


6 









i* 




















1 

1 






1 
1 








1 

1 


Ft. 


In. Pa. 


& 


1 








Ft. In. Fa. 


. 8. 




Ft. 


In. Pa. 


8. 


Ft. 


In. Pa. 


8. 



2 





2 


3 





2 


6 





2 


2 


4 





2 





4 


6 


2 





5 





2 





6 


6 


3 


6 





3 





6 


9 


3 





7 


6 


3 





8 


3 


4 


8 





4 





9 





4 





10 





4 





11 





6 


10 





6 





11 


3 


5 





1 


6 


6 





1 1 


9 


6 


10 





6 





1 1 


6 


6 





1 8 





6 





1 4 


6 


7 


12 





7 





1 3 


9 


7 





1 6 


6 


7 





1 7 


3 


8 


14 





8 





1 6 





8 





1 8 





8 





1 10 





9 


16 





9 





1 8 


3 


9 





1 10 


6 


9 





2 


9 


10 


18 





10 





1 10 


6 


10 





2 1 





10 





2 3 


6 


11 


1 10 





11 





2 


9 


11 





2 3 


6 


11 





2 6 


3 


















• 








3- 






f 








• 








• 








1 






1 








i 








1 






T. 


In. Pa. & 


T. 


In. 


Pa. B. 


T. 


In. 


Pa. 8. 


T. 


In. 


Pa. 8. 


6 










6 


9 





7 


6 





8 


3 


' 


10 










1 1 


6 







1 3 





1 • 





1 4 


6 


16 








1 8 


3 





1 10 


6 


i 





2 


9 



SUPERFICIAL OB FLAT MEASURE OF GLASS, ETO. 71 



• 


Sin. broad. 


"T 


3| in, broad. 


• 


3^ fit. broad. 


T 


: 33 in. broad. | 








1 

1 


Ft. In. 


Pa. 


5- 

1 


Ft. In. 

3 


Pa. 

6 


1 


1 * 

Ft. In. 


Pa. 


Ft. In. 


Pa. 


1 


3 





3 


3 


3 


9 


2 


6 





2 


6 


6 


2 


7 





2 


7 


6 


3 


9 





3 


9 





3 


10 


6 


3 


11 


3 


4 


1 





4 


1 1 





4 


1 2 





4 


1 3 





6 


1 3 





6 


1 4 


3 


5 


1 5 


6 


6 


1 6 


9 


6 


1 6 





6 


1 7 





6 


1 9 





6 


1 10 


6 


7 


1 9 





7 


1 10 


9 


7 


2 


6 


7 


2 2 


3 


8 


2 





8 


2 2 





8 


2 4 





8 


2 6 





9 


2 3 





9 


2 6 


3 


9 


2 7 


6 


9 


2 9 


9 


10 


2 6 





10 


2 8 


6 


10 


2 11 





10 


3 1 


6 


11 


2 9 





11 


2 11 


9 


11 


3 2 


6 


11 


3 5 


3 


12 


3 





12 


3 3 





12 


3 6 





12 


3 9 





13 


3 3 





13 


3 6 


3 


13 


3 9 





13 


4 


9 


14 


3 6 





14 


3 9 


6 


14 


4 1 





14 


4 4 


6 


15 


3 9 





15 


4 


9 


16 


4 4 


6 


15 


4 8 


3 


16 


4 





16 


4 4 





16 


4 8 





16 


6 





17 


4 3 





17 


4 7 


3 


17 


4 11 


6 


17 


5 3 


9 


18 


4 6 





18 


4 10 


6 


18 


5 3 





18 


5 7 


6 


19 


4 9 





10 


5 1 


9 


19 


5 6 


6 


10 


5 11 


3 


20 


6 





20 


5 6 





20 , 6 10 





20 


6 3 





21 


6 3 





21 


5 8 


3 


21 


6 1 


6 


21 


6 6 


9 


22 


6 6 





22 


5 11 





22 


6 6 





22 


6 10 


6 


23 


5 9 





23 


6 2 





2:i 


6 8 


6 


23 


7 2 


3 


24 

• 


6 





24 

• 


6 6 





24 


7 





24 

• 


7 6 





















5- 
1 






•s< 






1 












Ft In. Pa. 

3 


s. 



Ft, In. Pa. 


8. 


Ft. In. Pa. 


a 


Ft. In. Pa. 


B. 


1 


3 


3 


3 


6 


1 


3 


9 


2 








2 


6 


6 


2 


7 





2 


7 


6 


3 


9 





3 


9 





3 


10 


6 


3 


11 


3 


4 


1 





4 


Oil 





4 


12 





4 


13 





6 


13 





5 


14 


3 


5 15 


6 


5 


16 


9 





16 





6 


17 


6 


6 


19 





6 


1 10 


6 


7 


19 





7 


1 10 


9 


7 


2 


6 


7 


2 2 


3 


8 


2 





8 


2 2 





8 


2 4 





8 


2 6 





9 


2 3 








2 5 


3 


9 


2 7 


6 


9 


2 9 


9 


10 


2 6 





10 2 8 


6 


10 


2 11 





10 


3 1 


6 


11 

f 


2 9 





11 

? 


2 11 


9 


11 

• 


3 2 


6 


11 

? 


3 5 


3 


















• 






s- 

• 






• 






• 






4 






i 












1 

i 






In. Pa. S. 


T. 




In. Pa. S. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


9 


9 


9 


10 


6 


11 


3 


1 r 


10 





i 


17 


6 


• • 

4 


19 







1 10 


6 


2 

4 


2 3 





1 2 5 


3 


2 7 


6 


2 9 


9 



72 8UPEBFICIAL OB FLAT MEABVBE OF GLASS, ETC. 



• 


4 tit. broad. 


3" 

• 


4^ tit. broad. 


• 


4i in, broad. 


— 


4 j in. broad, \ 


5- 




1 






1 






1 






Ft. In. Pa. 


Ft. In. 


Pa. 


Ft. In. 


Fa. 


Ft. In. 


Pa, 


1 


4 


4 


3 


1 


4 


6 


1 


4 


9 


2 


8 


2 


8 


6 


2 


9 





2 


9 


6 


3 


10 


3 


1 


9 


3 


1 1 


6 


8 


1 2 


3 


4 


14 


4 


1 6 





4 


1 6 





4 


1 7 





6 


18 


6 


1 9 


3 


6 


1 10 


6 


6 


1 11 


9 


6 


2 


6 


2 1 


6 


6 


2 3 





6 


2 4 


6 


7 


2 4 


7 


2 6 


9 


7 


2 7 


6 


7 


2 9 


3 


8 


2 8 


8 


2 K) 





8 


3 





8 


3 2 





9 


3 


9 


3 2 


8 


9 


3 4 


6 


9 


3 6 


9 


10 


8 4 


10 


8 6 


6 


10 


3 9 





10 


3 11 


6 


11 


3 8 


11 


8 10 


9 


11 


4 1 


6 


11 


4 4 


3 


12 


4 


12 


4 8 





12 


4 6 





12 


4 9 





13 


4 4 


13 


4 7 


8 


13 


4 10 


6 


13 


6 1 


9 


14 


4 8 


14 


4 11 


6 


14 


6 8 





14 


6 6 


6 


16 


6 


16 


6 3 


9 


16 


6 7 


6 


16 


6 11 


3 


16 


6 4 


16 


6 8 





16 


6 





16 


6 4 





17 


6 8 


17 


6 


3 


17 


6 4 


6 


17 


6 8 


9 


18 


6 


18 


6 4 


6 


18 


6 





18 


7 1 


6 


19 


6 4 


19 


6 8 


9 


19 


7 1 


6 


19 


7 6 


3 


20 


6 8 


20 


7 1 





20 


7 6 





20 


7 11 





21 


7 


21 


7 6 


3 


21 


7 10 


6 


21 


8 3 


9 


22 


7 4 


22 


7 9 


6 


22 


8 3 





22 


8 8 


6 


23 


7 8 


23 


8 1 


9 


23 


8 7 


6 


23 


9 1 


3 


24 

• 


8 


24 

• 


8 6 





24 


9 





24 


9 6 











• 






• 






1 




1 






1 






1 




















1 


Ft. In. Fa. S. 


1 


Ft. In, Pa. 


8. 


1 


Ft. In. Pa. 


8. 


Ft. In. Pa. 


8. 


4 


4 


3 


4 


6 


1 


4 


9 


2 


8 


2 


8 


6 


2 


9 





2 


9 


6 


3 


10 


3 


10 


9 


3 


oil 


6 


3 


12 


3 


4 


14 


4 


16 





4 


16 





4 


17 





6 


18 


6 


19 


3 


6 


1 10 


6 


6 


1 11 


9 


6 


2 


6 


2 1 


6 


6 


2 3 





6 


2 4 


6 


7 


2 4 


7 


2 6 


9 


7 


2 7 


6 


7 


2 9 


3 


8 


2 8 


8 


2 10 





8 


3 





8 


3 2 





9 


8 


9 


3 2 


3 


9 


3 4 


6 


9 


8 6 


9 


10 


3 4 


10 


3 6 


6 


10 


3 9 





10 


8 11 


6 


11 

? 

• 


3 8 


11 

• 


3 10 


9 


11 

f 

• 


4 1 


6 


11 

• 


4 4 


3 




















5- 

• 






• 






• 






;^« 










5* 






r^ 






i 


In. Pa. B. T. 


In. Pa. B. 


T. 


i 


In. Pa. 8. 


T. 


i 


In. Pa. 8. 


T. 


10 


' 


1 


9 


1 1 


6 


12 


3 


i 


2 


1 ■ 


2 1 


6 i 


2 3 





i 


2 4 


6 


i 


3 


i 

4 


3 2 


8 J 


3 4 


6 


J 


3 6 


9 



BTJFEEFIOIAL OB FLAT MEASURE OF GLASS, ETO. 73 



• 


5 m. hroad. 


T 


6^ iVi. broad. 


• 


6j( t>i. In-oad. 


.^ 


5 J in. broad. \ 


1 

1 






1 






1 




Pa. 


1 


Ft. In. 


Pa. 


Ft. In. 


Pa. 


Ft. In. 


Pa. 


Ft. In. 


6 





1 


6 


3 


6 


6 


1 


6 


9 


2 


10 





2 


10 


6 


2 


11 





2 


11 


6 


8 


1 8 





3 


1 3 


9 


3 


1 4 


6 


3 


1 6 


3 


4 


1 8 





4 


1 9 





4 


1 10 





4 


1 11 





6 


2 1 





5 


2 2 


3 


6 


2 8 





6 


2 4 


9 


6 


2 6 





6 


2 7 


6 


6 


2 9 





6 


2 10 


6 


7 


2 11 





7 


3 


9 


7 


8 2 


6 


7 


3 4 


3 


8 


8 4 





8 


3 6 





8 


8 8 





8 


3 10 





9 


8 9 





9 


3 11 


3 


9 


4 1 


6 


9 


4 3 


9 


10 


4 2 





10 


4 4 


6 


10 


4 7 





10 


4 9 


6 


11 


4 7 





11 


4 9 


9 


11 


6 


6 


11 


6 3 


3 


12 


6 





12 


6 8 





12 


6 6 





12 


6 9 





18 


6 5 





13 


6 8 


3 


13 


6 11 


6 


13 


2 


9 


14 


6 10 





14 


6 1 


6 


14 


6 6 





14 


6 8 


6 


16 


6 8 





16 


6 6 


9 


15 


6 10 


6 


15 


7 2 


8 


16 


6 8 





16 


7 





10 


7 4 





10 


7 8 





17 


7 1 





17 


7 6 


3 


17 


7 9 


6 


17 


8 1 


9 


18 


7 6 





18 


7 10 


6 


18 


8 3 





18 


8 7 





19 


7 11 





19 


8 3 


9 


10 


8 8 


6 


10 


1 


3 


20 


8 4 





20 


8 9 





20 


2 





20 


7 





21 


8 9 





21 


9 2 


3 


21 


9 7 





21 


10 





22 


9 2 





22 


9 7 





22 


10 1 





22 10 





23 


9 7 





23 


10 


9 


23 


10 





23 


11 2 


3 


24 


10 





24 


10 6 





24 


11 





24 


11 6 





• 






• 






• 






• 






1 

1 






1 






1 

1 






1 






Ft. In. Pa. 


s. 


Ft. Tn. Pa. 


& 


Ft. In. Pa. 


s. 


Ft. Tn. Pa. 


8. 


5 





1 


6 


3 


5 





1 


6 


9 


2 


10 





2 


10 


6 


2 


11 





2 


11 


6 


3 


13 





3 


1 3 


9 


3 


14 


6 


3 


16 


3 


4 


18 





4 


19 





4 


1 10 





4 


1 11 





6 


2 1 





6 


2 2 


3 


5 


2 3 


6 


5 


2 4 


9 


6 


2 6 








2 7 








2 9 








2 10 





7 


2 11 





7 


3 


9 


7 


3 2 





7 


3 4 


3 


8 


3 4 





8 


3 





8 


3 8 





8 


3 10 





9 


3 9 








3 11 


3 


9 


4 1 


C 





4 3 





10 


4 2 





10 


4 4 


6 


10 


4 7 





10 


4 


6 


11 

f 

• 


4 7 





11 

? 

• 


4 9 


9 


11 


5 





11 5 3 


3 
















• 






• 

1 






J* 
. 

J5* 






• 
4 






• 






In. Pa. S. 


T. 


1 
i 


In. Pa. B. 


T. 

9 


In. Pa. S. 


T. 


<2 


In. Pa. S. 


T. 


13 





13 


14 


G 


i 


16 


3 


i 


2 6 





i 


2 7 


6 


4 


2 





4 2 10 

|;o 4 3 


6 


1 


3 9 





J 


8 11 


3 


4 1 


6 


9 



74 SUPEBFIGIAL OB FLAT MEASURE OF GLASS, ETO, 



i 


tin. broad. 


1 

1 


6^ m. broad. 


5 

• 


6^ in. broad. 


• 


6} in, broad. 


Ft. In. 


Pa. 


Ft. In. 


Fa. 


1 

1 


Ft. In. 


Pa. 


1 


Ft. In. 


Pa. 



1 


6 





6 


3 


6 


6 


6 


2 


1 





2 


1 


6 


2 


1 1 





2 


1 1 


C> 


3 


1 6 





3 


1 6 


9 


3 


1 7 


6 


3 


1 8 


3 


4 


2 





4 


2 1 





• 4 


2 2 





4 


2 3 





6 


2 6 





6 


2 7 


3 


6 


2 8 


6 


6 


2 9 


9 


6 


8 





6 


3 1 


6 


6 


3 3 





6 


3 4 





7 


8 6 





7 


3 7 


9 


7 3 9 


6 


7 


3 11 


3 


8 


4 





8 


4 2 





8 


4 4 





8 


4 





9 


4 6 





9 


4 8 


3 


9 


4 10 


6 


9 


6 





10 


6 





10 


6 2 


6 


10 


6 6 





10 


6 7 


C 


11 


6 6 





11 


6 8 


9 


11 


5 11 


6 


11 


6 2 


3 


12 


6 





12 


6 3 





12 


6 6 





12 


6 9 





13 


6 6 





13 


6 9 


3 


13 


7 


6 


13 


7 3 


9 


14 


7 





14 


7 3 


6 


14 


7 7 





14 


7 10 


6 


16 


7 6 





16 


7 9 


9 


15 


8 1 


6 


15 


8 5 


3 


16 


8 





16 


8 4 





16 


8 8 





16 


9 





17 


8 6 





17 


8 10 


3 


17 


9 2 


6 


17 


9 6 





18 


9 





18 


9 4 


6 


18 


9 9 





18 


10 1 


G 


19 


9 6 





19 


9 10 


9 


19 


10 3 


6 


19 


10 8 


8 


20 


10 





20 


10 6 





20 


10 10 





20 


11 8 





21 


10 6 





21 


10 11 


3 


21 


11 4 


6 


21 


11 9 


9 


22 


11 





22 


11 6 


6 


22 


11 11 





22 


12 4 


G 


23 


11 6 





23 


11 11 


9 


23 


12 6 


6 


23 


12 11 


8 


24 

• 


12 





24 


12 6 





24 

• 


13 





24 

• 


13 6 









.^ 














1 

1 






1 
1 






1 






1 

1 


Ft. In. Pa. 


s. 
9 


Pt. In. Pa. 


B. 


Pt. In. Pa. 


s. 


Ft. In. Pa. 


8. 

6 


6 





6 


3 


6 


6 


2 


10 





2 


10 


6 


2 


Oil 





2 


1 1 


G 


3 


16 





3 


16 


9 


3 


17 


6 


3 


1 8 


3 


4 


2 





4 


2 1 





4 


2 2 





4 


2 3 





5 


2 





6 


2 7 


3 


6 


2 8 


6 


6 


2 9 


9 


6 


3 





6 


3 1 


6 


6 


3 8 





6 


3 4 


6 


7 


3 6 





7 


3 7 


9 


7 


3 9 


6 


7 


3 11 


3 


8 


4 





8 


4 2 





8 


4 4 





8 


4 6 





9 


4 6 





9 


4 8 


3 


9 


4 10 


6 


9 


6 


9 


10 


6 





10 


6 2 


6 


10 


6 5 





10 


6 7 


G 


11 

? 


6 6 





11 

f 


6 8 


9 


11 

• 


6 11 


G 


11 

• 


6 2 


3 


















1 






s- 

1 






1 






• 






In. Pa. & 


T. 


In. Fa. 8. 


T. 


In. Pa. S. 


T. 


In. Pa. S. 


T. 


i 


16 





16 





17 


6 


i 


18 


3 


i 


3 





i 


3 1 


6 


i 


3 3 







3 4 


G 


4 6 





J 


4 8 


3 


i 


4 10 


6 


j 


6 


9 












1 




^^^ 






^.^ 



SUPEBFIOIAL OB FLAT MEA8UUB OF OLABS, ETC. 75 



5 

• 


7 in, broad. \ 


? 


7} in. broad. \ 


3 

• 


7i in. broad. \ 


• 


7| in. broad, | 


1 








1 








1 






1 




I 


Ft. 


lo. Fft. 


Ft. 


In. Pa. 


Ft. 


In. Pa. 


Ft. 


In. Pa. 1 


1 





7 





1 





7 


3 


1 





7 6 


1 





7 9 


2 


1 


2 





2 


1 


2 


6 


2 


1 


3 


2 


1 


3 6 


8 


1 








8 


1 


9 


9 


3 


1 


10 6 


3 


I 


11 3 


4 


2 


4 





4 


2 


5 





4 


2 


6 


4 


2 


7 


6 


2 


11 





5 


3 





3 


5 


3 


1 6 


5 


3 


2 9 


6 


8 


6 





6 


8 


7 


6 


6 


3 


9 


6 


3 


10 6 


7 


4 


1 





7 


4 


2 


9 


7 


4 


4 6 


7 


4 


6 3 


8 


4 


8 





8 


4 


10 





8 


5 





8 


5 


2 


9 


6 


8 





9 


5 


5 


3 


9 


5 


7 6 


9 


5 


9 9 


10 


6 


10 





10 


6 





6 


10 


6 


3 


10 


6 


5 6 


11 


6 


6 





11 


6 


7 


9 


11 


6 


10 6 


11 


7 


1 3 


12 


7 








12 


7 


3 





12 


7 


6 


12 


7 


9 


13 


7 


7 





13 


7 


10 


3 


13 


8 


1 6 


13 


8 


4 9 


14 


8 


2 





14 


8 


5 


6 


14 


8 


9 


14 


9 


6 


15 


8 








15 


9 





9 


15 


9 


4 6 


15 


9 


8 3 


16 





4 





16 


9 


8 





16 


10 





16 


10 


4 


17 





11 





17 


10 


3 


3 


17 


10 


7 6 


17 


10 


11 9 


18 


10 


6 





18 


10 


10 


6 


18 


11 


3 


18 


11 


7 6 


10 


11 


1 





19 


11 


5 


9 


19 


11 


10 6 


19 


12 


3 3 


20 


11 


8 





20 


12 


1 





20 


12 


6 


20 


12 


11 


21 


12 


3 





21 


12 


8 


3 


21 


13 


1 6 


21 


13 


6 9 


22 


12 


10 





22 


13 


3 


6 


22 


13 


9 


22 


14 


2 6 


23 


13 


5 





23 


13 


10 


9 


23 


14 


4 6 


23 


U 


10 3 


24 


14 








24 


14 


6 





24 


15 





24 


15 


6 


^ 








5^ 

• 








5^ 

• 






• 






1 








1 








1 






f 






Ft. 


In. Pa. 


8. 


Ft 


In. Pa. 


8. 


PL 


In. Pa. 8. 


Ft. 


In. Pa. 8. 


1 





7 





1 





7 


3 


1 





7 6 


1 





7 9 


2 





1 2 





2 





1 2 


6 


2 





1 3 


2 





1 3 6 


3 





1 





3 





I 9 


9 


3 





1 10 6 


3 





1 11 3 


4 





2 4 





4 





2 5 





4 





2 6 


4 





2 7 


5 





2 11 





5 





3 


3 


5 





3 1 6 







3 2 9 


6 





3 6 





6 





3 7 


6 


6 





3 9 








3 10 6 


7 





4 I 





7 





4 2 


9 


7 





4 4 6 


7 





4-6 3 


8 





4 8 





8 





4 10 





8 





5 


8 





5 2 








6 3 





9 





5 5 


3 


9 





5 7 6 


9 





5 9 9 


10 





5 10 





10 





6 


6 


10 





6 3 


10 





6 5 6 


11 





6 5 





11 





6 7 


9 


11 


6 10 6 


11 





7 1 3 


? 








f 








• 


1 




r 






?• 








3' 

• 








3- 

• 






3- 

• 






1 








3> 
4 




^ 




5* 






1 






In. 


?». s. 


T. 


In. 


Pa. 8. 


T. 


In. 


Pa. 8. T. 


In. 


Pa. 8. T. 


i 





1 





i 





1 9 


9 


i 





1 10 6 


i 





1 11 3 


i 





3 6 





} 





3 7 


6 


i 





3 9 


i 





3 10 6 


i 





5 3 





* 





5 5 


3 


f 





5 7 6 


* 





5 9 9 



76 8UPEBFI0IAL OS FLAT MEASURE OF GLA88, ETO. 



• 


8 m. broad. 


• 


%\ iru broad. 


• 


81 in, broad. 


:5 

• 


8i 


If*, broad. 


1 






1 






5- 






1 






Ft. In. Pa. 


Ft. In. Pa. 


Ft. In. Pa. 


Ft. 


In. Pa. 


1 


8 





1 


8 


3 


1 


8 


6 


1 





8 9 


2 


1 4 





2 


1 4 


6 


2 


1 5 





2 


1 


5 


3 


2 





3 


2 


9 


3 


2 1 


6 


3 


2 


2 3 


4 


2 8 





4 


2 9 





4 


2 10 





4 


2 


11 


5 


8 4 





5 


3 6 


3 


5 


3 6 


6 


5 


3 


7 9 


6 


4 





6 


4 1 


6 


6 


4 3 





6 


4 


4 G 


7 


4 8 





7 


4 9 


9 


7 


4 11 


6 


7 


5 


1 3 


8 


6 4 





8 


5 6 





8 


5 8 





8 


5 


10 


9 


6 





9 


6 2 


3 


9 


6 4 


6 


9 


6 


6 9 


10 


6 8 





10 


6 10 


6 


10 


7 1 





10 


7 


3 6 


11 


7 4 





11 


7 6 


9 


11 


7 9 


6 


11 


8 


3 


12 


8 





12 


8 8 





12 


8 6 





12 


8 


9 


13 


8 8 





13 


8 11 


3 


13 


9 2 


6 


13 


9 


5 9 


14 


9 4 





14 


9 7 


6 


14 


9 11 





14 


10 


2 G 


15 


10 





15 


10 3 


9 


15 


10 7 


6 


15 


10 


11 3 


16 


10 8 





16 


11 





16 


11 4 





16 


11 


8 


17 


11 4 





17 


11 8 


3 


17 


12 


6 


17 


12 


4 9 


18 


12 





18 


12 4 


6 


18 


12 9 





18 


13 


1 6 


19 


12 8 





19 


13 


9 


19 


13 5 


6 


19 


13 


10 3 


20 


13 4 





20 


13 9 





20 


14 2 





20 


14 


7 


21 


14 





21 


14 5 


3 


21 


14 10 


6 


21 


15 


3 9 


22 


14 8 





22 


15 1 


6 


22 


15 7 





22 


16 


6 


23 


16 4 





23 


15 9 


9 


23 


16 3 


6 


23 


16 


9 3 


24 


16 





24 


16 6 





24 


17 





24 


17 


6 


5^ 

• 






• 






• 






• 






r 






r 






1 






1 






















^ 


Ft. In. l»a. 


8. 


^ 


n. In. Pa. 


8. 


^ 


Ft. In. Pa. 


s. 


1 


Ft. 


In. Pa. 8. 


1 


8 





1 


8 


3 


1 


8 


6 





8 9 


2 


1 4 





2 


1 4 


6 


2 


1 5 





2 





1 5 6 


3 


2 





3 


2 


9 


3 


2 1 


6 


3 





2 2 3 


4 


2 8 





4 


2 9 





4 


2 10 





4 





2 11 


5 


3 4 





5 


3 5 


3 


5 


3 6 


6 


5 





3 7 9 


6 


4 





6 


4 1 


6 





4 3 





6 





4 4 6 


7 


4 8 





7 


4 9 


9 


7 


4 11 


6 


7 





5 1 3 


8 


5 4 





8 


5 6 





8 


5 8 





8 





5 10 


9 


6 





9 


6 2 


3 


9 


6 4 


6 


9 





6 6 9 


10 


8 





10 


6 10 


6 


10 


7 1 





10 





7 3 6 


11 


7 4 





11 


7 6 


9 


11 


7 9 


6 


11 





8 3 








•^ 
















«0 

• 






• 






>> 

• 












• 






5- 

• 












• 






r 






\ 






5^ 
i 












Tn. Ta. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. 


Pa. S. T. 


i 


2 





2 


9 


2 1 


6 


} 





2 2 3 


i 


4 





\ 


4 1 





i 


4 3 





i 





4 4 


i 


6 





i 


6 2 


3 


i 


6 4 


6 


} 





6 6 9 



SUPERFICIAL OB FLAT MEASUBE OF GLASS, ETO. 77 



15 

• 


9 in. hroad. 


• 


9i in. broad. 


• 


9\ in. broad. 


• 


0} in. broad. | 


1 






1 






1 










Pa. 


Ft. In. Pft. 


Ft. In. Pa. 


Ft. In. ] 


Pa. 


Ft. In. 1 


1 


9 





1 


9 


3 


1 


9 


6 


1 


9 


9 


2 


1 6 





2 


1 6 


6 


2 


1 7 





2 


I 7 


6 


3 


2 3 





3 


2 3 


9 


3 


2 4 


6 


3 


2 5 


3 


4 


3 





4 


3 1 





4 


3 2 





4 


3 3 


0. 


5 


3 9 





5 


3 10 


3 


5 


3 11 


6 


5 


4 


9 i 


6 


4 6 





6 


4 7 


6 


6 


4 9 





6 


4 10 


^ 


7 


5 3 





7 


5 4 


9 


7 


5 6 


6 


7 


5 8 


M 


8 


6 





8 


6 2 





8 


6 4 





8 


6 6 





9 


6 9 





9 


6 11 


3 


9 


7 1 


6 


9 


7 8 


9 


10 


7 6 





10 


7 8 


6 


10 


7 11 





10 


8 1 


6 


11 


8 3 





11 


8 5 


9 


11 


8 8 


6 


11 


8 11 


3 


12 


9 





12 


9 3 





12 


9 6 





12 


9 9 





13 


9 9 





13 


10 


3 


13 


10 3 


6 


13 


10 6 


9 


14 


10 6 





14 


10 9 


6 


14 


11 1 





14 


11 4 


6 


15 


11 3 





15 


11 6 


9 


15 


11 10 


6 


15 


12 2 


3 


16 


12 





16 


12 4 





10 


12 8 





16 


13 





17 


12 9 





17 


13 1 


3 


17 


13 5 


6 


17 


13 9 


9 


18 


13 6 





18 


13 10 


6 


18 


14 3 





18 


14 7 


6 


19 


14 3 





19 


U 7 





19 


15 


6 


19 


15 6 


3 


20 


15 





20 


15 5 





20 


15 10 





20 


16 5 





21 


15 9 





21 


16 2 


3 


21 


10 7 


6 


21 


17 


9 


22 


16 6 





22 


16 11 


6 


22 


17 5 





22 


17 10 


6 


23 


17 3 





23 


17 8 


9 


23 


18 2 


6 


2:3 


18 8 


3 


24 


18 





24 


18 6 





24 


19 





21 


19 6 





• 






a 

• 






• 






• 






I" 






r 






1 






1 






















< 


Ft. In. Pa. 


8. 


^ 


Ft. In. Pa. 


B. 


^ 


Ft. In. Pa, 


8. 


^ 


Ft. In. Pa. 


8. 


1 


9 





1 


9 


3 


1 


9 


6 


1 


9 


9 


2 


1 6 





2 


1 6 


6 


2 


1 7 





2 


1 7 


6 


3 


2 3 





3 


2 3 


9 


3 


2 4 


6 


3 


2 5 


3 


4 


3 





4 


3 1 





4 


3 2 





4 


3 3 





5 


3 9 





5 


3 10 


3 


5 


3 11 


6 


5 


4 


9 


6 


4 6 








4 7 


6 


6 


4 9 





6 


4 10 


6 


7 


5 3 





7 


5 4 


9 


7 


5 6 


6 


7 


5 8 


3 


8 


6 





8 


6 2 





8 


6 4 





8 


6 6 





9 


6 9 





9 


6 11 


3 


9 


7 1 


6 


9 


7 3 


9 


10 


7 6 





10 


7 8 


6 


10 


7 11 





10 


8 1 


6 


11 

• 


8 3 





11 


8 5 


9 


11 


8 8 


6 


11 


8 11 


3 






• 






0» 










• 






?• 






• 






3- 

• 






1 






1 






1 












In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. S. 


T. 


i 


2 3 





\ 


2 3 


9 


\ 


2 4 


6 


i 


2 5 


3 


h 


4 6 





» 


4 7 


6 


h 


4 9 





i 


4 10 


6 


i 


6 9 





} 6 11 


3 


\ 


7 1 


6 


i 


7 8 


9 



78 SUPEBFIOJAL OB FLAT MEASURE OF GLASS, ETC. 



• 


10 in, broad. 


5 

• 


\0\ in. broad. 


5 

• 


10} tn. hroad. 


• 


10} in, broad. \ 


1 






•J* 






1 






1 




1 


Ft. In. Pa. 


Ft. In. Pa. 


FL In. Pa. 


Ft. In. Pa. 1 


1 


10 





1 


10 


8 


1 


10 


6 


1 


10 


9 


2 


1 8 





2 


1 8 


6 


2 


1 9 





2 


1 9 


6 


8 


2 6 





8 


2 6 


9 


8 


2 7 


6 


8 


2 8 


8 


4 


8 4 





4 


3 5 





4 


3 6 





4 


3 7 





5 


4 2 





5 


4 3 


8 


5 


4 4 


6 


5 


4 5 


9 


6 


6 





6 


5 1 


6 


6 


5 8 





6 


5 4 


6 


7 


5 10 





7 


5 11 


9 


7 


6 1 


6 


7 


6 3 


3 


8 


6 8 





8 


6 10 





8 


7 





8 


7 2 





9 


7 6 





9 


7 8 


8 


9 


7 10 


6 


9 


8 


9 


10 


8 4 





10 


8 6 


6 


10 


8 9 





10 


8 11 


6 


11 


9 2 





11 


9 4 


9 


11 


9 7 


6 


11 


9 10 


3 


12 


10 





12 


10 8 





12 


10 6 





12 


10 9 





13 


10 10 





18 


11 1 


3 


13 


11 4 


6 


13 


11 7 


9 


14 


11 8 





14 


11 11 


6 


14 


12 3 





14 


12 6 


6 


15 


12 6 





15 


12 9 


9 


15 


18 1 


6 


15 


13 5 


3 


16 


18 4 





16 


18 8 





16 


14 





16 


14 4 





17 


14 2 





17 


14 6 


8 


17 


14 10 


6 


17 


15 2 


9 


18 


15 





18 


15 4 


6 


18 


15 9 





18 


16 1 


6 


10 


15 10 





19 


16 2 


9 


19 


16 7 


6 


19 


17 


8 


20 


16 8 





20 


17 1 





20 


17 6 





20 


17 11 





21 


17 6 





21 


17 11 


8 


21 


18 4 


6 


21 


18 9 


9 


22 


18 4 





22 


18 9 


6 


22 


19 8 





22 


19 8 


6 


28 


19 2 





28 


19 7 


9 


28 


20 1 


6 


28 


20 7 


3 


24 


20 





24 


20 6 





24 


21 





24 


21 6 





• 






• 






• 






a 






r 






r 






r 






«> 






















^ 


Ft. In. Pa. 


8. 


^ 


Ft. Tn. Pa. 


8 


^ 


Ft. In. Pa. 


8. 


<s 


Ft. In. Pa. 


8. 


1 


10 





1 


10 


8 


1 


10 


6 


1 


10 


9 


2 


1 8 





2 


1 8 


6 


2 


I 9 





2 


1 9 


6 


8 


2 6 





8 


2 6 


9 


3 


2 7 


6 


3 


2 8 


8 


4 


8 4 





4 


8 5 





4 


8 6 





4 


3 7 





5 


4 2 





5 


4 3 


8 


5 


4 4 


6 


5 


4 5 


9 


6 


6 





6 


5 1 


6 


6 


5 8 





6 


5 4 


6 


7 


5 10 





7 


5 11 


9 


7 


6 1 


6 


7 


6 8 


3 


8 


6 8 





8 


6 10 





8 


7 





8 


7 2 





9 


7 6 





9 


7 8 


8 


9 


7 10 


6 


9 


8 


9 


10 


8 4 





10 


8 6 


6 


10 


8 9 





10 


8 11 


6 


11 


9 2 





11 


9 4 


9 


11 


9 7 


6 


11 


9 10 


8 


? 






^ 


• 




? 






c 

•i 






• 






Co 

• 






.*» 






«• 






?■ 






s- 






.5- 






.2- 






1 






«^ 






1 






1 






In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


\ 


2 6 





i 


2 6 


9 


k 


2 7 


6 


1 


2 8 


3 


} 


5 





i 


5 1 


6 


\ 


5 8 





} 


5 4 


6 


} 


7 6 





f 


7 8 


8 


i 


7 10 


6 


i 


8 


9 



SUFEBFLCLAL OS FLAT MEASURE OF OLABS, ETC. 79 



• 


J 1 in. broad. 


• 


Hi 


in, broad. 


• 


Hi tn. broad. 


• 


Hi 


tn. broad. 


1 








1 






_ 


g* 






1 






Ft. 


In. Pa. 


Ft. 


In. Pa. 


Ft. In. Pa. 


Ft. 


In. Pa. 


1 





11 





1 





11 


3 


1 


11 


6 


1 





11 9 


2 


1 


10 





2 


1 


10 


6 


2 


1 11 





2 


1 


11 6 


d 


2 


9 





3 


2 


9 


9 


3 


2 10 


6 


3 


2 


11 3 


4 


3 


8 





4 


3 


9 





4 


3 10 





4 


3 


11 


5 


4 


7 





5 


4 


8 


3 


5 


4 9 


6 


5 


4 


. 10 9 


6 


5 


6 





6 


5 


7 


6 


6 


5 9 





6 


5 


10 6 


7 


6 


5 





7 


6 


6 


9 


7 


6 8 


6 


7 


6 


10 3 


8 


7 


4 





8 


7 


6 





8 


7 8 





8 


7 


10 


9 


8 


3 





9 


8 


5 


3 


9 


8 7 


6 


9 


8 


9 9 


10 


9 


2 





10 


9 


4 


6 


10 


9 7 





10 


9 


9 6 


11 


10 


1 





11 


10 


3 


9 


11 


10 6 


6 


11 


10 


8 3 


12 


11 








12 


11 


3 





12 


11 6 





12 


11 


9 


13 


11 


11 





13 


12 


2 


3 


13 


12 5 


6 


13 


12 


8 9 


14 


12 


10 





14 


13 


1 


6 


14 


13 5 





14 


13 


8 6 


15 


13 


9 





15 


14 





9 


15 


14 4 


6 


15 


14 


8 3 


16 


14 


8 





16 


15 








10 


15 4 





16 


15 


8 


17 


15 


7 





17 


15 


11 


3 


17 


16 3 


6 


17 


)6 


7 9 


18 


16 


6 





18 


16 


10 


6 


18 


17 3 





18 


17 


7 6 


19 


17 


5 





19 


17 


9 


9 


19 


18 2 


6 


19 


18 


7 3 


20 


18 


4 





20 


18 


9 





20 


19 2 





20 


19 


7 


21 


19 


3 





21 


19 


8 


3 


21 


20 1 


6 


21 


20 


6 9 


22 


20 


2 





22 


20 


7 


6 


2-2 


21 1 





22 


21 


6 6 


23 


21 


1 





23 


21 


6 


9 


23 


22 


6 


23 


22 


6 3 


24 


22 








24 


22 


6 





24 


23 





24 


23 


6 


• 








• 








• 






• 






r 
















5- 






|- 


























1 


Ft. 


Tn. Fa. 


s. 


^ 


Ft. 


In. Pa. 


8. 


^ 


Ft. In. Pa. 


8. 


^ 


Ft. 


In. Pa. 8. 





11 





1 





11 


3 


1 


11 


6 


1 





11 9 


2 





1 10 





2 





1 10 


6 


2 


1 11 





2 





1 11 6 


3 





2 9 





3 





2 9 


9 


3 


2 10 


6 


3 





2 11 3 


4 





3 8 





4 





3 9 





4 


3 10 





4 





3 11 


5 





4 7 





5 





4 8 


3 


5 


4 9 


6 


5 





4 10 9 


6 





5 6 





6 





5 7 


6 


6 


5 9 





6 





5 10 6 


7 





6 5 





7 





6 6 


9 


7 


6 8 


6 


7 





6 10 3 


8 





7 4 





8 





7 6 





8 


7 8 





8 





7 10 


9 





8 3 





9 





8 5 


3 


9 


8 7 





9 





8 9 9 


10 





9 2 





10 





9 4 


6 


10 


9 7 





10 





9 9 6 


11 


] 


10 1 





11 


] 


10 3 


9 


11 


10 6 


6 


11 


10 9 3 1 














^ 






? 






• 








«0 

• 














.* 






S' 

• 








■ 








• 






• 














^ 
^ 














1 






In. 


Fa. 8. 


T. 


In. 


Pa. S. 


T. 


In. Pa. 8. 


T. 


In. 


Pa. 8 T. 





2 9 





i 





2 9 


9 


i 


2 10 


6 


i 





2 11 3 


i 





5 6 





i 





5 7 


6 


i 


5 9 





i 





5 10 6 


i 





8 3 





i 





8 5 


3 


i 


8 7 


6 


f 





8 9 9 



>J4^ s-rr^Krictii OB Fua measjjbe of olass, msS^- 



t^* itt l^rtHtit 




I2|tii 


.broad. 


• 


12} in. brdad. 


• 


12} 'mMoaj\ 






5- 








Sf- 






s- 








kV lu. I'A. 


1 


Ft. 


In. Pa. 


^ 


Ft. In. 1 


Pa. 




Ft. In. ] 


Pa. 


\ 


1 





1 





8 


1 


I 


6 


1 


1 


9 


^ 


2 





2 


2 





6 


2 


2 1 





2 


2 I 


6 


d 


3 





3 


3 





9 


3 


3 1 


6 


3 


3 2 


3 


4 


4 





4 


4 


1 





4 


4 2 





4 


4 3 





5 


5 





5 


5 


1 


3 


6 


5 2 


6 


5 


5 3 


9 


6 


6 





6 





1 


6 


6 


6 3 





6 


6 4 


6 


7 


7 





7 


7 


1 


9 


7 


7 3 


6 


7 


7 5 


3 


8 1 8 





8 


8 


2 





8 


8 4 





8 


8 6 





9 


9 





9 


9 


2 


3 


9 


9 4 


6 


9 


9 6 


9 


10 


10 





10 


10 


2 


6 


10 


10 5 





10 


10 7 


6 


11 


11 





11 


11 


o 

*0 


9 


11 


11 5 


6 


11 


11 8 


3 


12 


12 





12 


12 


3 





12 


12 6 





12 


12 9 





13 


13 





13 


13 


3 


3 


13 


13 6 


6 


13 


13 9 


9 


14 


14 





14 


14 


3 


6 


14 


14 7 





14 


14 10 


6 


15 


15 





15 


15 


3 


9 


15 


15 7 


6 


16 


15 11 


3 


16 


IG 





16 


16 


4 





16 


16 8 





16 


17 





17 


17 





17 


17 


4 


3 


17 


17 8 


6 


17 


18 


9 


18 


18 





18 


18 


4 


6 


18 


18 9 





18 


19 1 


6 


19 


19 





19 


19 


4 


9 


19 


19 9 


6 


19 


20 2 


3 


20 


20 





20 


20 


5 





20 


20 10 





20 


21 3 





21 


21 





21 


21 


5 


3 


21 


21 10 


6 


21 


22 3 


9 


22 


22 







22 


5 


6 


22 


22 11 





22 


23 4 


6 


23 


23 





23 


23 


5 


9 


23 


23 11 


6 


•23 


24 6 


3 


24 


24 





24 


24 


6 





•24 


25 





24 


25 6 





^ 






•*Ni 








•*H 






t?i 






• 






a 

• 








a 

• 






a 

• 






s- 

^ 






^ 
^ 








5- 






1 






Ft. In. Pa. 


8. 


Ft. In 


Pa. 


8 


Ft. In. Pa. 


8. 


Ft. In. Pa. 


s. 


1 


1 





1 


1 





3 


1 


1 


6 


1 


9 


2 


2 





2 


2 





6 


2 


2 1 





2 


2 1 


6 


3 


3 





3 


3 





9 


3 


3 1 


6 


3 


3 2 


3 


4 


4 





4 


4 


1 





4 


4 2 





4 


4 3 





5 


5 





5 


5 


1 


3 


5 


5 2 


6 


5 


5 3 


9 


6 








6 


6 


1 


6 


6 


6 3 





6 


6 4 


6 


7 


7 





7 


7 


1 


9 


7 


7 3 


6 


7 


7 5 


3 


8 


8 





8 


8 


2 





8 


8 4 





8 


8 6 





9 


9 





9 


9 


2 


3 


9 


9 4 


6 


9 


9 6 


9 


10 


10 





10 


10 


2 


6 


10 


10 5 





10 


10 7 


6 


11 


11 





11 


11 


o 


9 


11 


11 5 


6 


11 


11 8 


3 


f 






• 








c 

• 






C 

• 






s- 






s- 








a 

• 






• 






^ 
^ 






!> 














^ 
^ 






In. Pa. 8. 


T. 


O 
^ 


In. Pa. S. 


T. 


In. Pa. 8. 


T. 


In. Pa. S. 


T. 


i 


3 





\ 


3 





9 


1 


3 1 


6 


J 


3 2 


3 


i 


6 





i 


6 


1 





\ 


6 3 





h 


6 4 


6 


J 


9 





f 


9 


2 


3 


i 


9 4 


6 


i 


9 6 






^^^fgfiEFiaiAL OB FLAT MEASUBE OF GLASS, ETO. 81 



¥ 



> 





1 


latn. Inroad.' 


1 


13} tn. broad. 


3 

• 

1 


13i tn. broad. 


• 

1 

1 


IS^ in,broad. 




Ft. In. Pa. 


Ft. In. Pa. 


Ft. In. Pa. 


Ft. In. Fa. 




1 


1 1 





1 


1 1 


3 


I 


1 1 


6 


1 1 9 




2 


2 2 





2 


2 2 


6 


2 


2 3 





2 


2 3 6 




3 


3 3 





3 


3 3 


9 


3 


3 4 


6 


3 


3 5 3 




4 


4 4 





4 


4 5 





4 


4 6 





4 


4 7 




6 


5 5 





6 


5 6 


3 


5 


5 7 


6 


5 


5 8 9 




6 


6 6 





6 


6 7 


6 


6 


6 9 





6 


6 10 6 




7 


7 7 





. 7 


7 8 


9 


7 


7 10 


6 


7 


8 3 




8 


8 8 





8 


8 10 





8 


9 





8 


9 2 







9 9 


Q 


9 


9 11 


3 


9 


10 1 


6 


9 


10 3 9 




10 


10 10 





10 


11 


6 


10 


U 3 





10 


11 5 6 




11 


11 11 





11 


12 1 


9 


11 


12 4 


6 


11 


12 7 3 




12 


13 





12 


13 3 





12 


13 6 





12 


13 9 




13 


14 1 





13 


14 4 


3 


13 


14 7 


6 


13 


14 10 9 




14 


15 2 





14 


15 5 


6 


14 


15 9 





14 


16 6 




15 


16 3 





15 


16 6 


9 


15 


16 10 


6 


15 


17 2 3 




16 


17 4 





16 


17 8 





16 


18 





16 


18 4 




17 


18 5 





17 


18 9 


3 


17 


19 1 


6 


17 


19 5 9 




18 


19 6 





18 


19 10 


6 


18 


20 3 





18 


20 7 6 




19 


20 7 





19 


20 11 


9 


19 


21 4 


6 


19 


21 9 3 




20 


21 8 





20 


22 1 





20 


22 6 





20 


22 11 




21 


22 9 





21 


23 2 


3 


21 


23 7 


6 


21 


24 9 




22 


23 10 





22 


24 3 


6 


22 


24 9 





22 


25 2 6 




23 


24 11 





23 


25 4 


9 


23 


25 10 


6 


23 


26 4 3 




24 


26 





24 


26 6 





24 


27 





24 


27 6 








• 






• 






• 












^ 
^ 






1 






1 






Ft. In. V%. 


8. 


Ft. In. Pa. 


s. 


Ft. In. Pa. 


s. 


Ft. In. Pa. 8. 




1 


I 1 





1 


1 1 


3 


1 


1 1 


6 


119 




2 


2 2 





2 


2 2 


6 


2 


2 3 





2 


2 3 6 




3 


3 3 





3 


3 3 


9 


3 


3 4 


6 


3 


3 5 3 




4 


4 4 





4 


4 5 





4 


4 6 





4 


4 7 




5 


6 5 





5 


5 6 


3 


5 


5 7 


6 


5 


5 8 9 




6 


6 6 





6 


6 7 


6 


6 


6 9 





6 


6 10 6 




7 


7 7 





7 


7 8 


9 


7 


7 10 


6 


7 


8 3 




8 


8 8 





8 


8 10 





8 


9 





8 


9 2 




9 


9 9 





9 


9 11 


3 


9 


10 1 


6 


9 


10 3 9 




10 


10 10 





10 


11 


6 


10 


11 3 





10 


11 5 6 




11 


11 11 





11 


12 1 


9 


11 


1 4 


6 


11 


10 7 3 




1 














^ 






• 






?• 






o» 






?• 






s- 






• 






• 






?• 






^ 






•> 












^ 






1 


In. Pa. S. 


T. 


1 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


1 


In. Pa. 8. T. 


• 


i 


3 3 





i 


3 3 


9 


i 


3 4 


6 


i 


3 5 3 




i 


6 6 





i 


6 7 


6 


i 


6 9 





i 


6 10 6 




i 


9 9 





i 


9 11 


3 


i 


10 1 


6 


» 


10 3 9 



82 8UPEEFI0IAL OB FLAT MEASUUE OF GLASS, ETC. 



p 


14 in, broad. 


• 


14 J in, broad. 


15 


14} in, broad. 


• 


14| in, broad. 


1 






1 






5- 






1 

1 




Ft. In. Pa. 


Ft. In. Pa. 


Ft In. Fa. 


Ft. In. Pa. 


1 


1 2 





1 


1 2 


8 


1 


1 2 


6 


1 2 9 


2 


2 4 





2 


2 4 


6 


2 


2 5 





2 


2 5 6 


8 


8 6 





8 


3 6 


9 


8 


3 7 


6 


3 


3 8 3 


4 


4 8 





4 


4 9 





4 


4 10 





4 


4 11 


6 


6 10 





5 


5 11 


3 


5 


6 


6 


5 


6 1 9 


6 


7 





6 


7 1 


6 


6 


7 8 





6 


7 4 6 


7 


8 2 





7 


8 8 


9 


7 


8 5 


6 


7 


8 7 3 


8 


9 4 





8 


9 6 





8 


9 8 





8 


9 10 


9 


10 6 





9 


10 8 


3 


9 


10 10 


6 


9 


11 9 


10 


11 8 





10 


11 10 


6 


10 


12 1 





10 


12 3 6 


11 


12 10 





11 


18 


9 


11 


13 8 


6 


11 


13 6 3 


12 


14 





12 


14 3 





12 


14 6 





12 


14 9 


13 


15 2 





13 


15 5 


3 


13 


15 8 


6 


13 


15 11 9 


14 


16 4 





14 


16 7 


6 


14 


16 11 





14 


17 2 6 


16 


17 6 





15 


17 9 


9 


15 


18 1 


6 


15 


18 5 3 


16 


18 8 





16 


19 





16 


19 4 





16 


19 8 


17 


19 10 





17 


20 2 


3 


17 


20 6 


6 


17 


20 10 9 


18 


21 





18 


21 4 


6 


18 


21 9 





18 


22 1 6 


19 


22 2 





19 


22 6 


9 


19 


22 11 


6 


19 


23 4 3 


20 


28 4 





20 


23 9 





20 


24 2 





20 


24 7 


21 


24 6 





21 


24 11 


3 


21 


25 4 


6 


21 


25 9 9 


22 


25 8 





22 


26 1 


6 


22 


26 7 





22 


27 6 


28 


26 10 





23 


27 3 


9 


23 


27 9 


6 


23 


28 8 3 


24 


28 





24 


28 6 





24 


29 





24 


29 6 


5^ 

• 






• 






• 






• 




I 






r 






r 






f 


















^ 


Ft. In. Pa. 


8. 


<Ci 


Vt. In. Pa. 


8. 


v:i 


Ft. In. Pa. 


8. 


«Q 


Ft. In. Pa. 8. 


1 


1 2 





1 


1 2 


3 


1 


1 2 


6 


1 


12 9 


2 


2 4 





2 


2 4 


6 


2 


2 5 





2 


2 5 6 


8 


3 6 





3 


3 6 


9 


3 


3 7 


6 


3 


3 8 3 


4 


4 8 





4 


4 9 





4 


4 10 





4 


4 11 


5 


5 10 





5 


5 11 


3 


6 


6 


6 


6 


6 19 


6 


7 





6 


7 1 


6 


6 


7 3 





6 


7 4 6 


7 


8 2 





7 


8 3 


9 


7 


8 5 


6 


7 


8 7 3 


8 


9 4 





8 


9 6 





8 


9 8 





8 


9 10 


9 


10 6 





9 


10 8 


3 


9 


10 10 


6 


9 


11 9 


10 


11 8 





10 


11 10 


6 


10 


1 1 





10 


10 3 6 


11 


1 10 





11 


1 1 


9 


11 


1 1 3 


6 


11 


116 3 


c 

1 


















f 




«0 

• 






• 












Go 

• 










i 






a- 

• 






a- 

• 




1 


In. Pa. 8. 


T. 


Id. Pa. B. 


T. 


1 


In. Pa. 8. 


T. 


1 


In. Pa. S. T. 


i 


3 6 





i 


3 6 


9 


i 


3 7 


6 


i 


3 8 3 


i 


7 





i 


7 1 


6 


4 


7 3 





i 


7 4 6 


1 


10 6 





i 


10 8 


3 


* 


10 10 


6 


J 


11 9 



8UPEBFI0IAL OB FLAT MEASURE OF GLASS, ETC. 83 



5 

• 

1 


15 tn. broad. 


• 

1 


15 J in, broad. 


3 

• 

1 


15} in, broad. 


5 


15| in, broad. 


Ft. In. Pft. 


Ft. In. Pa. 


Ft. In. Pa. 


Ft. In. Pa. 


I 


1 3 





1 


1 3 


3 


1 


1 3 


6 


1 


1 3 


9 


2 


2 6 





2 


2 6 


6 


2 


2 7 





2 


2 7 


6 


3 


3 9 





3 


3 9 


9 


3 


3 10 


6 


3 


3 11 


3 


4 


5 





4 


5 1 





4 


5 2 





4 


5 3 





6 


6 3 





5 


6 4 


3 


5 


6 5 


6 


5 


6 6 


9 


6 


7 6 





6 


7 7 


6 


6 


7 9 





6 


7 10 


6 


7 


8 9 





7 


8 10 


9 


7 


9 


6 


7 


9 2 


3 


8 


10 





8 


10 2 





8 


10 4 





8 


10 6 








11 3 





9 


11 5 


3 


9 


11 7 


6 


9 


11 9 


9 


10 


12 6 





10 


12 8 


6 


10 


12 11 





10 


13 1 


6 


11 


13 9 





11 


13 11 


9 


11 


14 2 


6 


11 


14 5 


3 


12 


15 





12 


15 3 





12 


15 6 





12 


15 9 





13 


16 3 





13 


16 6 


3 


13 


16 9 


6 


13 


17 


9 


14 


17 6 





14 


17 9 


6 


14 


18 1 





14 


18 4 


6 


15 


18 9 





15 


19 


9 


15 


19 4 


6 


15 


19 8 


3 


16 


20 





16 


20 4 





16 


20 8 





16 


21 





17 


21 3 





17 


21 7 


3 


17 


21 11 


6 


17 


22 3 


9 


18 


22 6 





18 


22 10 


6 


18 


23 3 





18 


23 7 


6 


19 


23 9 





19 


24 1 


9 


19 


24 6 


6 


19 


24 11 


3 


20 


25 





20 


25 5 





20 


25 10 





20 


26 3 





21 


26 3 





21 


26 8 


3 


21 


27 1 


6 


21 


27 6 


9 


22 


27 6 





22 


27 11 


6 


22 


28 5 





22 


28 10 


6 


23 


28 9 





23 


29 2 


9 


23 


29 8 


6 


23 


30 2 


3 


24 


30 





24 


30 6 





24 


31 





24 


31 6 





• 






• 






^ 






• 






r 






f 






r 

«<5 






5- 
1 






Ft. In. Pa. 


s. 


Ft. In. Pa. 


s. 


Ft. In. Pa, 


8. 


Ft. In. Pa. 


8. 


1 


1 3 





1 


13 


3 


1 


1 3 


6 


1 3 


9 


2 


2 6 





2 


2 6 


6 


2 


2 7 





2 


2 7 


6 


3 


3 9 





3 


3 9 


9 


3 


3 10 


6 


3 


3 11 


3 


4 


5 





4 


5 1 





4 


5 2 





4 


5 3 





5 


6 3 





5 


6 4 


3 


5 


6 5 


6 


5 


6 6 


9 





7 6 





6 


7 7 


6 


6 


7 9 





6 


7 10 


6 


7 


8 9 





7 


8 10 


9 


7 


9 


6 


7 


9 2 


3 


8 


10 





8 


10 2 





8 


10 4 





8 


10 6 





9 


11 3 





9 


11 5 


3 


9 


11 7 


6 


9 


11 9 


9 


10 


1 6 





10 


1 8 


6 


10 


1 11 





10 


1 1 1 


6 


11 


1 1 9 





11 


1 1 11 


9 


11 


12 2 


6 


11 


12 5 


3 


• 










• 






• 






3- 

• 






3- 

• 






• 






5* 

• 






i 






1 






1 






«5 






In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


3 9 





i 


3 9 


9 


i 


3 10 


6 


i 


3 11 


3 


i 


7 6 





i 


7 7 


6 


i 


7 9 





! 


7 10 


6 


i 


11 3 





f 


11 6 


3 


i 


11 7 


6 


11 9 


9 



O 2 



84 8UPEBFI0IAL OS^FLAT MEASURE OF OLASS, ETO. 



• 

1 


16 in, broad. 


• 


16 J in. broad. 


• 

1 


16 J in. broad. 


• 


16| in, broad. 1 


Ft. In. Pa. 


Ft. In. Pa. 


Ft. In. ] 


Pa. 


Ft. In. 


Pa. 


1 


1 4 





1 


1 4 


3 


1 


1 4 


6 


1 


1 4 


9 


2 


2 8 





2 


2 8 


6 


2 


2 9 





2 


2 9 


6 


8 


4 





3 


4 


9 


3 


4 1 


6 


3 


4 2 


3 


4 


6 4 





4 


5 5 





4 


5 3 





4 


5 7 





5 


6 8 





5 


6 9 


3 


5 


6 10 


6 


5 


6 11 


9 


6 


8 





6 


8 1 


6 


6 


8 3 





6 


8 4 


6 


7 


9 4 





7 


9 5 


9 


7 


9 7 


6 


7 


9 9 


3 


8 


10 8 





8 


10 10 





8 


11 





8 


11 2 





9 


12 





9 


12 2 


3 


9 


12 4 


6 


9 


12 6 


9 


10 


13 4 





10 


13 6 


6 


10 


13 9 





10 


13 11 


6 


11 


14 8 





11 


14 10 


9 


11 


15 1 


6 


11 


15 4 


3 


12 


10 





12 


16 3 





12 


16 6 





12 


16 9 





13 


17 4 





13 


17 7 


3 


13 


17 10 


6 


13 


18 1 


9 


14 


18 8 





14 


18 11 


6 


14 


19 3 





14 


19 6 


6 


15 


20 





15 


20 3 


9 


15 


20 7 


6 


15 


20 11 


3 


10 


21 4 





16 


21 8 





16 


22 





16 


22 4 





17 


22 8 





17 


23 


3 


17 


23 4 


6 


17 


23 8 


9 


18 


24 





18 


24 4 


6 


18 


24 9 





18 


25 1 


6 


19 


25 4 





19 


25 8 


9 


19 


26 1 


6 


19 


26 6 


3 


20 


26 8 





20 


27 1 





20 


27 6 





20 


27 11 





21 


28 





21 


28 5 


3 


21 


28 10 





21 


29 3 


9 


22 


29 4 





22 


29 9 


6 


2-2 


30 3 





22 


30 8 


6 


23 


30 8 





23 


31 1 


9 


23 


31 7 


6 


23 


32 1 


3 


24 


32 





24 


32 6 





24 


33 





24 


33 6 





• 






5^ 

• 






• 






• 






1 












^ 
^ 












Ft. In. Pa. 


8. 


Ft. In. Pa. 


8. 


Ft. In. P.i. 


8. 


Ft. In. Pa. 


8. 


1 


1 4 





1 


1 4 


3 


1 


1 4 





1 


14 


9 


2 


2 8 





2 


2 8 


6 


2 


2 9 





2 


2 9 


6 


3 


4 





3 


4 


9 


3 


4 1 


(i 


3 


4 2 


3 


4 


5 4 





4 


5 5 





4 


5 6 





4 


5 7 





6 


8 





5 


6 9 


3 


5 


6 10 





5 


6 11 


9 


6 


8 





6 


8 1 


6 





8 3 





6 


8 4 





7 


9 4 





7 


9 5 


9 


7 


9 7 





7 


9 9 


3 


8 


10 8 





8 


10 10 





8 


11 





8 


11 2 





9 


1 





9 


1 2 


3 


9 


1 4 


6 


9 


1 6 


9 


10 


1 1 4 





10 


1 1 





10 


1 1 9 





10 


1 1 11 





11 


1 2 8 





11 


1 2 10 


9 


11 


1 3 1 


6 


11 

• 


1 3 4 


3 


• 










• 










5- 






• 






3 






2- 






1 






1 


















In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. S. 


T. 


In. Pa. 8. 


T. 


i 


4 





i 


4 


9 


i 


4 1 


6 


i 


4 2 


3 


i 


8 





i 


8 1 


6 


i 


8 3 





4 


8 4 


6 


i 


1 





i 


1 2 


3 


i 


1 4 


6 


* 


1 6 


9 



SUPEBFIOIAL OR FLAT MEASURE OF GLASS, ETO. 85 



• 


17 in, broad. 


M 


171 


in, broad. 


• 


17i 


in, broad. 


• 


I7i in.broad,\ 


1 


Ft. In. Pa. 




Ft. 


In. Pa. 


5" 








s- 

^ 




1 


Ft. 


In. I 


*a. 


Ft. In. Pa. 1 


1 


1 5 





1 


1 


5 


3 


1 


5 


6 


1 


1 5 


9 


2 


2 10 





2 


2 


10 


6 


2 


2 


11 





2 


2 11 


6 


8 


4 3 





3 


4 


3 


9 


3 


4 


4 


6 


3 


4 5 


3 


4 


5 8 





4 


5 


9 





4 


5 


10 





4 


5 11 





6 


7 1 





5 


7 


2 


3 


5 


7 


3 


6 


5 


7 4 


9 


6 


8 6 





6 


8 


7 


6 


6 


8 


9 





6 


8 10 


6 


7 


9 11 





7 


10 





9 


7 


10 


2 


6 


7 


10 4 


3 


8 


11 4 





8 


11 


6 





8 


11 


8 





8 


11 10 








12 9 





9 


12 


11 


3 


9 


13 


1 


6 


9 


13 8 


9 


10 


14 2 





10 


14 


4 


6 


10 


14 


7 





10 


14 9 


6 


11 


15 7 





11 


15 


9 


9 


11 


10 





6 


11 


16 3 


3 


12 


17 





12 


17 


3 





12 


17 


6 





12 


17 9 





13 


18 5 





13 


18 


8 


3 


13 


18 


11 


6 


13 


19 2 


9 


14 


19 10 





14 


20 


1 


6 


14 


20 


5 





14 


20 8 


6 


15 


21 3 





15 


21 


6 


9 


15 


21 


10 


6 


15 


22 2 


8 


16 


22 8 





IG 


23 








16 


23 


4 





16 


23 8 





17 


24 1 





17 


24 


5 


3 


17 


24 


9 


6 


17 


25 1 


9 


18 


25 6 





18 


25 


10 


6 


18 


26 


3 





18 


26 7 


6 


10 


20 11 





19 


27 


3 


9 


19 


27 


8 


6 


19 


28 1 


3 


20 


28 4 





20 


28 


9 





20 


29 


2 





20 


29 7 





21 


29 9 





21 


30 


2 


3 


21 


30 


7 


6 


21 


31 


9 


22 


31 2 







31 


7 


6 


22 


32 


1 





22 


32 6 


6 


23 


32 7 





23 


33 





9 


23 


33 


6 


6 


23 


34 


3 


24 


34 





24 

• 


34 


6 





24 


35 








24 


35 6 





5^ 

• 












5^ 

• 








• 






»*• 






r 








o- 

^Nf 








r 


























^ 


Ft. In. Pa. 


8. 


^ 


Ft. 


In. Pa. 


8. 


^ 


Ft. 


In. Pa. 


8. 


«^ 


Ft. In. Pa. 


6. 


1 


1 5 





1 





1 5 


3 


1 





1 5 


6 


1 


1 5 


9 


2 


2 10 





2 





2 10 





o 





2 11 





2 


2 11 


6 


3 


4 3 





3 





4 3 


9 


3 





4 4 


6 


3 


4 5 


3 


4 


5 8 





4 





5 9 





4 





5 10 





4 


5 11 





5 


7 1 





5 





7 2 


3 


5 





7 3 


6 


5 


7 4 


9 


6 


8 6 











8 7 


6 


G 





8 9 





6 


8 10 





7 


9 11 





7 


10 


9 


7 


10 2 


6 


7 


10 4 


3 


8 


11 4 





8 


11 6 





8 


118 





8 


11 10 








1 9 





9 


1 


11 


3 


9 


1 


1 1 


6 


9 


1 1 3 


9 


10 


1 2 2 





10 


1 


2 4 


(5 


10 


1 


2 7 





10 


1 2 9 


6 


11 


1 3 7 





11 


1 


3 9 


9 


11 


1 


4 


6 


11 


14 3 


3 


• 






• 








■ 








• 






5- 

• 






• 








3- 

• 








5- 

• 






^ 
^ 






1 


In. 


Pa. S. 


T. 


5- 














In. Pa. 5. 


T. 


|ln. 


Pa. 8. 


T. 


In. Pa. 8. 


T. 


i 


4 8 





i 





4 3 


9 


i 


1 


4 4 


6 


i 


4 5 


3 


i 


8 6 





i 





8 7 


6 


i 





8 9 





i 


8 10 


6 


f 


1 9 





i 


1 


11 


8 


i 


1 


1 1 


6 


i 


1 1 3 


9 



H«i miVKMIOIAL OB FLAT irEASURE OF GLASS, ETC. 



;;» 


IH in. 


broad. 


? ISlin. broad. 


T^ 18* in. broody 


1 .^ 18i in. broad] 


i 






. 


1 






<^ ; PL IB. Pa. 


r 






Vu 1 


\m. Pa. 


PL la. Fla. 


: Pu la. ] 


Pa. 


1 


1 


6 





1 


1 6 


3 


116 


6 


1 


1 6 


9 


3 


3 








2 


3 


6 


2 3 1 





2 


3 1 


6 


a 


4 


6 





3 


4 6 


9 


3 4 7 


6 


3 


4 8 


3 


4 


6 








4 


6 1 





4 6 2 





4 


6 3 





6 


7 


6 





5 


7 7 


3 


5 7 8 


6 


5 


7 9 


9 


6 


9 








6 


1 


6 


6 9 3 





6 


9 4 


6 


7 


10 


6 





7 


11 7 


9 


7 


10 9 


6 


7 


10 11 


3 


8 


12 








8 


12 2 





8 


12 4 





8 


12 6 





9 


18 


6 








13 8 


3 


9 


13 10 


6 


9 


14 


9 


10 


15 








10 


15 2 


6 


10 


15 5 





10 


15 7 


6 


11 


16 


6 





11 


16 8 


9 


11 


16 11 


6 


11 


17 2 


3 


13 


18 








12 


18 3 





12 


18 6 





12 


18 9 





IS 


19 


6 





13 


19 9 


3 


13 


20 


6 


13 


20 3 


9 


14 


21 








14 


21 3 


6 


14 


21 7 





14 


21 10 


6 


15 


oo 


6 





15 


22 9 


9 


15 


23 1 


6 


15 


23 5 


3 


16 


24 








16 


24 4 





16 


24 8 





16 


25 





17 


25 


6 





17 


25 10 


3 


17 


26 2 


6 


17 


26 6 


9 


19 


27 








18 


27 4 


6 


18 


27 9 





18 


28 1 


6 


19 


28 


6 





19 


28 10 


9 


19 


29 3 


6 


19 


29 8 


3 


«» 


80 








20 


30 5 





20 


30 10 





20 


31 3 





dl 


81 


6 





21 


31 11 


3 


21 


32 4 


6 


21 


32 9 


9 


^ 


83 








22 


33 5 


6 


22 


33 11 





22 


34 4 


6 


^ 


34 


6 





23 


34 11 


9 


23 


35 5 


6 


23 


35 11 


3 


d4 


36 








24 


36 6 





24 


37 





24 


37 6 





»N« 








Ki 






t^ 






K, 






? 








a 

• 






s 

• 






• 






1 








r 






1 






r 






Ft, In 


. Pa. 


s. 


Ft. In. Pfc 


8. 


Ft. In. Pa. 


8. 


FL In. Pa. 


s. 


1 


1 


6 





1 


1 6 


3 


1 


1 6 


6 


1 


1 6 


9 


s 


8 








2 


3 


6 


2 


3 1 





2 


3 1 


6 


8 


4 


6 





3 


4 6 


9 


3 


4 7 


6 


3 


4 8 




4 


6 








4 


6 1 





4 


6 2 





4 


6 3 





A 


7 


6 





5 


7 7 


3 


5 


7 8 


6 


5 


7 9 


9 














6 


9 1 


6 


6 


9 3 





6 


9 4 


6 


7 


10 


6 





7 


10 7 


9 


7 


10 9 


6 


7 


10 11 


3 


8 


1 








8 


1 2 





8 


1 4 





8 


1 6 








1 1 


6 








1 1 8 


3 


9 


1 1 10 


6 


9 


1 2 


9 


10 


1 8 








10 


1 3 2 


6 


10 


1 3 5 





10 


1 3 7 


6 


11 

f 


1 4 


6 





11 1 4 8 


9 


11 

• 


1 4 11 


6 


11 


1 6 2 


3 








? 
















L 








•*• 






'^a 






*», 






f 








a 

4 






• 






• 






1 

1 








1 






1 






1 






fn. r» 


. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


In. Pa. S. 


T. 


4 








i 


4 6 


9 


i 


4 7 


6 


\ 


4 8 


3 


I 











i 


9 1 


6 


i 


9 3 





i 


9 4 


6 


1 


1 1 








i 


1 1 8 


3 


1 


1 1 10 


6 


i 


1 2 


9 



BUPEBFIOIAL OB FLAT MEASURE OF OLASS, ETO. 87 



5 

• 


19 in. broad. 


• 


19| in. broad. 


• 


19 J in. broad. 


^ 


10} in. broad. | 


5* 






s- 






^ 






1 




1 


1 


Ft. In. Pa. 


'g 


Ft. In. Pa. 


^ 


Ft. In. Pa. 


Ft. In. Pa. 1 


1 


1 7 





1 


1 7 


3 


1 


1 7 


6 


1 


1 7 


9 


2 


3 2 





2 


3 2 


6 


2 


8 8 





2 


3 8. 


6 


3 


4 9 





3 


4 9 


9 


3 


4 10 


6 


3 


4 11 


8 


4 


6 4 





4 


6 5 





4 


6 6 





4 


7 





6 


7 11 





5 


8 


3 


5 


8 1 


6 


5 


8 2 


9 


6 


9 6 





6 


9 7 


6 


6 


9 9 





6 


9 10 


6 


7 


11 1 





7 


11 2 


9 


7 


11 4 


6 


7 


11 6 


8 


8 


12 8 





8 


12 10 





8 


13 





8 


13 2 





9 


14 3 





9 


14 5 


3 


9 


14 7 


6 


9 


14 9 


9 


10 


15 10 





10 


16 


6 


10 


16 3 





10 


16 5 


6 


11 


17 6 





11 


17 7 


9 


11 


17 10 


6 


11 


18 1 


8 


12 


19 





12 


19 8 





12 


19 6 





12 


19 9 





13 


20 7 





13 


20 10 


3 


13 


21 1 


6 


13 


21 4 


9 


U 


22 2 





14 


22 6 


6 


14 


22 9 





14 


23 


6 


15 


23 9 





15 


24 


9 


15 


24 4 


6 


15 


24 8 


8 


16 


25 4 





16 


25 8 





16 


26 





16 


26 4 





17 


26 11 





17 


27 8 


3 


17 


27 7 


6 


17 


27 11 


9 


18 


28 6 





18 


28 10 


6 


18 


29 3 





18 


29 7 


6 


19 


30 1 





19 


30 5 


9 


19 


80 10 


6 


19 


31 8 


8 


20 


31 8 





20 


32 1 





20 


32 6 





20 


32 11 





21 


33 3 





21 


33 8 


3 


21 


34 1 


6 


21 


34 6 


9 


22 


34 10 





22 


35 3 


6 


22 


35 9 





22 


36 2 


6 


23 


30 5 





23 


36 10 


9 


23 


37 4 


6 


23 


37 10 


8 


24 


38 





24 


38 6 





24 


39 





24 


39 6 





• 






• 






5^ 

• 






• 






1 






r 






r 






r 






















<Q 


Ft. In. Pa. 


8. 


^ 


Ft. In. Pa. 


8. 


^ 


Ft. In. Pa. 


8. 




Ft. In. Pa. 


8. 


1 


1 7 





1 


1 7 


3 


1 


1 7 


6 


1 


17 


9 


2 


3 2 





2 


3 2 


6 


2 


3 3 





2 


3 8 


6 


3 


4 9 





3 


4 9 


9 


3 


4 10 


6 


3 


4 11 


3 


4 


6 4 





4 


6 5 





4 


6 6 





4 


6 7 





5 


7 11 





5 


8 


3 


5 


8 1 


6 


5 


8 2 


9 


6 


9 6 





6 


9 7 


6 


6 


9 9 





6 


9 10 


6 


7 


11 1 





7 


11 2 


9 


7 


11 4 


6 


7 


11 6 


3 


8 


1 8 





8 


1 10 





8 


1 1 





8 


1 1 2 





9 


1 2 3 





9 


1 2 5 


3 


9 


1 2 7 


6 


9 


1 2 9 


9 


10 


1 3 10 





10 


1 4 


6 


10 


1 4 3 





10 


1 4 5 


6 


11 


1 5 5 





11 


1 5 7 


9 


11 


1 5 10 


6 


11 


1 6 1 


8 






^ 






^ 






9 






t 






•^ 






*n 






•^ 






• 






so- 






6o 

• 






• 






1 






5' 

• 






1 












In. Pa. 8. 


T. 


1 


In. Pa. 8. 


T. 


In. Pa. 8. 


T. 


1 


In. Pa. 8. 


T. 


i 


4 9 





i 


4 9 


9 


i 


4 10 


6 


i 


4 11 


3 


i 


9 6 





i 


9 7 


6 


i 


9 9 





i 


9 10 


6 


1 


1 2 3 





i 


12 5 


8 


i 


1 2 7 


6 


i 


12 9 


9 



88 SUPJEBFIOIAL OB FLAT MEASURE OF GLASS, ETG. 



• 


20 in. broad. 


• 


20J in, broad. 


? 


20} in. broad. 


• 


20i in, broad. \ 


1 






1 






s- 

^ 






5- 




1 


Ft In. Pa. 


Ft. In. Pa. 


Ft In. Pa. 


Ft In. Pa. 1 


1 


1 8 





1 


1 8 


3 


1 


1 8 


6 


1 


1 8 


9 


2 


3 4 





2 


3 4 


6 


2 


3 5 





9, 


3 6 


6 


3 


6 





3 


5 


9 


3 


5 1 


6 


3 


5 2 


3 


4 


6 8 





4 


6 9 





4 


6 10 





4 


6 11 





5 


8 4 





5 


8 5 


3 


5 


8 6 


6 


5 


8 7 


9 


6 


10 





6, 


10 1 


6 


6 


10 8 





6 


10 4 


6 


7 


11 8 





7 


11 9 


9 


7 


11 11 


6 


7 


12 1 


3 


8 


13 4 





8 


13 6 





8 


13 8 





8 


13 10 





9 


15 





9 


15 2 


3 


9 


15 4 


6 


9 


15 6 


9 


10 


16 8 





10 


16 10 


6 


10 


17 1 





10 


17 3 


6 


11 


18 4 





11 


18 6 


9 


11 


18 9 


6 


11 


19 


3 


12 


20 





12 


20 3 





12 


20 





12 


20 9 





13 


21 8 





13 


21 11 


3 


13 


22 2 


6 


13 


22 5 


9 


14 


23 4 





14 


23 6 


6 


14 


23 11 





14 


24 2 


a 


15 


25 





15 


25 3 


9 


15 


25 7 


6 


15 


2^5 11 


3 


16 


26 8 





16 


27 





16 


27 4 





16 


27 8 





17 


28 4 





17 


28 8 


3 


17 


29 


6 


17 


29 4 


9 


18 


30 





18 


30 4 


6 


18 


30 9 





18 


31 1 


6 


19 


31 8 





19 


32 


9 


19 


32 5 


6 


19 


32 10 


3 


20 


33 4 





20 


33 9 





20 


34 2 





20 


34 7 





21 


85 





21 


35 5 


3 


21 


35 10 


6 


21 


36 3 


9 


22 


36 8 





22 


37 1 


6 


22 


37 7 





22 


38 


6 


23 


38 4 





23 


38 9 


9 


23 


39 3 


6 


23 


39 9 


3 


24 


40 





24 

• 


40 6 





24 


41 





24 


41 6 





• 










• 






• 






1 






1 






1 






s- 

^ 






Ft. In. Pa, 


8. 


Ft In. Pa. 


8. 


Ft. In. Pa, 


8. 


Ft. In. Pa. 


8. 


1 


1 8 





1 8 


3 


1 


1 8 


6 


1 


1 8 


9 


2 


3 4 





2 


3 4 


6 


2 


3 6 





2 


3 6 





3 


5 





3 


5 


9 


3 


6 1 


6 


3 


6 2 


3 


4 


6 8 





4 


6 9 





4 


10 





4 


6 11 





6 


8 4 





5 


8 5 


3 


5 


8 


6 


6 


8 7 





6 


10 





6 


10 1 





6 


10 3 





6 


10 4 





7 


11 8 





7 


11 9 


9 


7 


11 11 


6 


7 


1 1 


3 


8 


1 1 4 





8 


1 1 6 





8 


1 1 8 





8 


1 1 10 





9 


1 3 





9 


1 3 2 


3 


9 


1 3 4 


6 


9 


1 3 6 


9 


10 


1 4 8 





10 


1 4 10 


6 


10 


1 5 1 





10 


1 6 3 


6 


11 


1 6 4 





11 


1 6 6 


9 


11 


1 6 9 


6 


11 


1 7 


3 


Co 

• 






1 

• 


















a- 






• 






3- 












1 






1 






1 












In. Pa. 8. 


T. 


In. Pa. S. 


T. 


In. Pa. S. 


T. 


In. Pa. S. 


T. 


} 


6 





i 


5 


9 


i 


6 1 


6 


i 


5 2 


1 
.3 


i 


10 





i 


10 1 


6 


i 


10 3 





i 

i 


10 4 


(> 


i 


1 3 





} 


1 3 2 


3 


i 


1 3 4 


6 


1 3 6 


9 



8UFEBFI0IAL OB FLAT MEASURE OF GLASS, ETO. 89 



•' 


3 

• 

1 


21 in. broad. 


• 

1 


21 i in broad. 


5 
1 


•2U 


in. broad. 


• 

1 


21} in, broad. 




Ft. 


In. Pa. 


Ft. In. Pa. 


Ft. 


In. ] 


Pa. 


Ft. In. Pa. 




1 


1 


9 





1 


1 9 


3 


1 


9 


6 


1 


1 9 9 




2 


3 


6 





2 


3 6 


6 


2 


8 


7 





2 


3 7 6 




3 


6 


3 





3 


5 3 


9 


3 


5 


4 


6 


8 


5 5 3 




4 


7 








4 


7 1 





4 


7 


2 





4 


7 3 1 




5 


8 


9 





5 


8 10 


3 


5 


8 


11 


6 


5 


9 9 




6 


10 


6 





6 


10 7 


6 


6 


10 


9 





6 


10 10 6 




7 


12 


3 





7 


12 4 


9 


7 


12 


6 


6 


7 


12 8 3 




8 


14 








8 


14 2 





8 


14 


4 





8 


14 6 




9 


15 


9 





9 


15 11 


3 


9 


16 


1 


6 


9 


16 3 9 




10 


17 


6 





10 


17 8 


6 


10 


17 


11 





10 


18 1 6 




11 


19 


3 





11 


19 5 


9 


11 


19 


8 


6 


11 


19 11 3 




12 


21 








12 


21 3 





12 


21 


6 





12 


21 9 




13 


22 


9 





13 


23 


3 


13 


23 


3 


6 


13 


23 6 9 




14 


24 


6 





14 


24 9 


6 


14 


25 


1 





14 


25 4 6 




15 


26 


3 





15 


26 6 


9 


15 


26 


10 


6 


15 


27 2 8 




16 


28 








16 


28 4 





16 


28 


8 





16 


29 




17 


29 


9 





17 


30 1 


3 


17 


30 


5 


6 


17 


30 9 9 




18 


31 


6 





18 


31 10 


6 


18 


32 


8 





18 


32 7 6 




19 


33 


3 





19 


33 7 


9 


19 


34 





6 


19 


34 5 8 




20 


35 








20 


35 5 





20 


35 


10 





20 


36 8 




21 


36 


9 





21 


37 2 


3 


21 


37 


7 


6 


21 


38 9 




22 


38 


6 





22 


38 11 


6 


22 


39 


5 





22 


39 10 6 




23 


40 


3 





23 


40 8 


9 


23 


41 


2 


6 


23 


41 8 3 




24 


42 








24 


42 6 





24 


43 








24 


43 6 




• 








• 






• 








5^ 

• 






1 








1 














1" 






rt. 


In. Pa. 


8. 


Ft. In. Pa. 


8. 


Ft. 


In. Pa. 


8. 


Ft. In. Pa. 8. 




1 





1 9 





1 


1 9 


3 


1 





1 9 


6 


1 


19 9 




2 





3 6 





2 


3 6 


6 


2 





3 7 





2 


3 7 6 




3 





5 3 





3 


5 3 


9 


3 





5 4 


6 


3 


5 5 3 




4 





7 





4 


7 1 





4 





7 2 





4 


7 3 




5 





8 9 





5 


8 10 


3 


5 





8 11 


6 


5 


9 9 




6 





10 6 





6 


10 7 


6 


6 


10 9 





6 


10 10 6 




7 




3 





7 


1 4 


9 


7 




6 


6 


7 


10 8 3 




8 




2 





8 


1 2 2 





8 




2 4 





8 


12 6 




9 




3 9 





9 


1 3 11 


3 


9 




4 1 


6 


9 


14 3 9 




10 




5 6 





10 


15 8 


6 


10 




5 11 





10 


16 16 




11 

• 




7 3 





11 

• 


1 7 5 


9 


11 




7 8 


6 


11 


1 7 11 3 














f 

Co 

• 








• 






• 














• 








• 






1 














1 








<^ 






In. 


Pa. S. 


T. 


1 In. Pa. 8. 


T. 


In. 


Pa. 8. 


T. 


In. Pa. 8. T. 




i 





5 8 





J I 5 3 


9 


i 





5 4 


6 


i 


5 5 3 


1 i 





10 6 





i 


10 7 


6 


4 





10 9 





i 


10 10 6 




LL 


1 


3 9 





» 


1 3 11 


3 


t 


1 


4 1 


6 


i 


14 3 9 



90 SUPEEFIOIAL OB FLAT MEASURE OF GLASS, ETO. 



5 


22 in, broad. 


5 

• 


22^ in. broad. 


• 


22i in. broad] P 


22f m. broad\ 


1 






1 






1 






R* 






Ft. In. 


Pa. 


Ft. In. ] 


Pa. 


Ft. In. 


Pa. 


4! 


Ft. In. 


Pa. 


1 


1 10 





1 


1 10 


3 


1 


1 10 


6 


1 


1 10 


9 


2 


8 8 





2 


3 8 


6 


2 


3 9 





2 


3 9 


6 


3 


6 6 





3 


5 6 


9 


3 


5 7 


6 


3 


5 8 


3 


4 


7 4 





4 


7 5 





4 


7 6 





4 


7 7 





6 


9 2 





5 


9 3 


3 


5 


9 4 


6 


5 


9 5 


9 


6 


11 





6 


11 1 


6 


6 


11 3 





6 


11 4 


6 


7 


12 10 





7 


12 11 


9 


7 


13 1 


6 


7 


13 3 


3 


8 


14 8 





8 


14 10 





8 


15 





8 


15 2 





9 


16 6 





9 


16 8 


3 


9 


16 10 


6 


9 


17 


9 


10 


18 4 





10 


18 6 


6 


10 


18 9 





10 


18 11 


6 


11 


20 2 





11 


20 4 


9 


11 


20 7 


6 


11 


20 10 


3 


12 


22 





12 


22 3 





12 


22 6 





12 


22 9 





13 


23 10 





13 


24 1 


3 


13 


24 4 


6 


13 


24 7 


9 


14 


25 8 





14 


25 11 


6 


14 


26 8 





14 


26 6 


6 


15 


27 6 





15 


27 9 


9 


15 


28 1 


6 


15 


28 5 


3 


16 


29 4 





16 


29 8 





16 


30 





16 


30 4 





17 


31 2 





17 


31 6 


3 


17 


31 10 


6 


17 


32 2 


9 


18 


33 





18 


33 4 


6 


18 


33 9 





18 


34 1 


6 


10 


34 10 





19 


35 2 


9 


19 


35 7 


6 


19 


36 


3 


20 


36 8 





20 


37 1 





20 


37 6 





20 


37 11 





21 


38 6 





21 


38 11 


3 


21 


39 4 


6 


21 


39 9 


9 


22 


40 4 





22 


40 9 


6 


22 


41 8 





22 


41 8 


6 


23 


42 2 





23 


42 7 


9 


23 


43 1 


6 


23 


43 7 


3 


24 


44 





24 


44 6 





24 


45 





24 

• 


45 6 





• 






• 






• 










1 






1 






1 






f 






Ft. In. Pa. 


s. 


Ft. In. Pa. 


8. 


Ft. In. Pa. 


s. 


Ft. In. Pa. 


8. 


1 


1 10 





1 


1 10 


3 


1 


1 10 


6 


1 


1 10 


9 


2 


3 8 





2 


3 8 


6 


2 


3 9 





2 


3 9 


6 


8 


5 6 





3 


5 6 


9 


3 


5 7 


6 


3 


5 8 


3 


4 


7 4 





4 


7 5 





4 


7 6 





4 


7 7 





5 


9 2 





5 


9 3 


3 


5 


9 4 


6 


5 


9 5 


9 


6 


11 





6 


11 1 


6 


6 


11 3 





6 


11 4 


6 


7 


1 10 





7 


1 11 


9 


7 


1 1 1 


6 


7 


1 1 3 


3 


8 


1 2 8 





8 


1 2 10 





8 


1 3 





8 


13 2 








1 4 6 





9 


1 4 8 


3 


9 


1 4 10 


6 


9 


1 5 


9 


10 


1 6 4 





10 


1 6 


6 


10 


1 6 9 





10 


1 6 11 


6 


11 


1 8 2 





11 


1 8 4 


9 11 


1 8 7 


6 


11 

t 

• 


1 8 10 


3 














• 










St 

• 






a 






• 






• 






2r- 






s?- 






^ 

^ 






^ 
^ 








In. Pa. 8. 


T. 




In. Pa, S. 


T. 


In. Pa. S. 


T. 


In. Pa. S. 


T. 


5 6 





5 6 


9 


i 


5 7 


6 


i 


5 8 


3 


i 


11 





i 


11 1 


6 


i 


11 3 





i 


11 4 


6 


i 


1 4 6 





} 


1 4 8 


3 


i 


1 4 10 


6 i 


15 


9 



SUPEBFIOIAL OB FLAT MEASURE OF GLASS, ETO. 91 



3 

• 

1 


23 in. broad. 


i 

1 


23^ in. broad. 


• 

1 


23^ m. broad. 


1 

1 


2Siin.broad. 


Ft, In. 


Pa. 


Ft. In. Pa. 


Ft. In. Pa. 


Ft In. Pa. 


1 


1 11 





1 11 3 


1 11 6 


1 11 9 


2 


3 10 





2 


3 10 6 


2 


3 11 


2 


3 11 6 


3 


6 9 





3 


5 9 9 


3 


5 10 6 


3 


5 11 3 


4 


7 8 





4 


7 9 


4 


7 10 


4 


7 11 


6 


9 7 





5 


9 8 3 


5 


9 9 6 


5 


9 10 9 


6 


11 6 





6 


11 7 6 


6 


11 9 


6 


11 10 6 


7 


13 6 





7 


13 6 9 


7 


13 8 6 


7 


13 10 3 


8 


15 4 





8 


15 6 


8 


15 8 


8 


15 10 


9 


17 3 





9 


17 5 3 


9 


17 7 6 


9 


17 9 9 


10 


19 2 





10 


19 4 6 


10 


19 7 


10 


19 9 6 


11 


21 1 





11 


21 3 9 


11 


21 6 6 


11 


21 9 3 


12 


23 





12 


23 8 


12 


23 6 


12 


23 9 


13 


24 11 





13 


25 2 3 


13 


25 5 6 


13 


25 8 9 


14 


26 10 





14 


27 1 6 


14 


27 5 


14 


27 8 6 


16 


28 9 





15 


29 9 


15 


29 4 6 


15 


29 8 3 


16 


30 8 





16 


31 


16 


31 4 


16 


31 8 


17 


32 7 





17 


32 11 3 


17 


33 3 6 


17 


33 7 9 


]8 


34 6 





18 


34 10 6 


18 


35 3 


18 


35 7 6 


19 


36 6 





19 


36 9 9 


19 


37 2 6 


19 


37 7 3 


20 


38 4 





20 


38 9 


20 


39 2 


20 


39 7 


21 


40 8 





21 


40 8 3 


21 


41 1 6 


21 


41 6 9 


22 


42 2 





22 


42 7 6 


22 


43 1 


22 


43 6 6 


23 


44 1 





23 


44 6 9 


23 


45 6 


23 


45 6 3 


24 

• 


46 





24 

• 


46 6 


24 

• 


47 


24 

• 


47 6 












1 


. 




1 




1 




1 














Ft. In. Pa. 


s. 


Ft. In. Fa. B. 


^^ 


Ft. In. Pa. 8. 




Ft. In. Pa. 8. 


1 


1 11 





1 


1 11 3 


1 


1 11 6 


1 


1 11 9 


2 


3 10 





2 


3 10 6 


2 


3 11 


2 


3 11 6 


3 


6 9 





3 


5 9 9 


3 


5 10 6 


3 


5 11 3 


4 


7 8 





4 


7 9 


4 


7 10 


4 


7 11 


5 


9 7 





5 


9 8 3 


5 


9 9 6 


5 


9 10 9 


6 


11 6 





6 


11 7 6 


6 


11 9 


6 


11 10 6 


7 


115 





7 


116 9 


7 


118 6 


7 


1 1 10 3 


8 


13 4 





8 


13 6 


8 


13 8 


8 


1 3 10 


9 


15 3 





9 


15 5 3 


9 


15 7 6 


9 


15 9 9 


10 


17 2 





10 


17 4 6 


10 


17 7 


10 


17 9 6 


11 

f 


19 1 





11 

f 


19 3 9 


11 

f 

• 


19 6 6 


11 

? 


19 9 3 












1 






• 

1 




• 




• 

1 




In. Fa. S. 

5 9 


T. 




In. Fa. 8. T. 


In. Pa. 8. T. 


In. Pa. 8. T. 


5 9 9 


i 


5 10 6 


5 11 3 


1 r 


11 6 





± 


11 7 6 


± 


11 9 




11 10 6 


i 


15 3 





15 5 3 


15 7 6 


15 9 9 



92 8UPEBFIGIAL OB FLAT MEASURE OF GLASS, ETG. 





24 m. broad. 




24^ 


I. broad. 




24 m. broad. 


8 . 


24 tn. broad. 


1 








13 








li 




1^ 




Pt. 


In. 


Pa. 


Pt 


In. 


Pa. 


Pt. In. Pa. 8. 


In. Pa. 8. T. 


2 








26 








1 


2 


4 


6 


2 


4 








14 


28 








2 


4 


1 ■ 


10 


3 


6 








16 


30 








3 


6 




16 


4 


8 








16 


32 








4 


8 




• •• 


5 


10 








17 


34 








6 


10 








6 


12 








18 


36 








6 


10 








7 


14 








19 


88 








7 


12 








8 


16 








20 


40 








8 


14 











18 








21 


42 








9 


16 








10 


20 








22 


44 








10 


18 








11 


22 








23 


46 








11 


1 10 








12 


24 








24 


48 








• • • 


• • • 









93 



TABLE V. 



ABEAS AND GIBCUMFEBENCE8 OF CIRCLES. 



By this Table the area and ch'cumference of a circle 
of given diameter can be found, at sight, and also 
the area of the square described upon the diameter. 

The first column contains the diameter in inches, 
feet, or yards, from 1 to 10, increasing by quarters. 
The second column gives the square of the numbers 
in the first column, expressed in decimals. The third 
and fourth columns give the area of the circle whose 
diameter is found in the first column, expressed in 
decimals and duodecimals. The fifth and sixth 
columns give the circumference of the circle whose 
diameter is found in the first column, expressed in 
decimals and duodecimals. 

If the diameter is given in feet, the column for the 
areas of circles gives the cubical content of a cylinder 
1 ft. high, ha\nng the said diameter ; so that, to find 
the cubical content of a cylinder of any other height, 
the number in that column must be multiplied by the 
given height; if the diameter is in feet, then the 
height must be expressed in feet also, and the content 
will be obtained in cubic feet. 

Example. — To find the quantity of earth excavated 

' from a circular cesspool 4^ ft. in diameter, and V ft. 

deep. The area opposite to 4f is 17. 8. 8., which, 
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multiplied by 7, gives 124. 0. 8. cubic ft. of earth 
excavated. To find the superficial area of the brick- 
work required to surround the above cesspool; oppo- 
site 4| the circumference is 14. 11. 1., which, being 
multiplied by 7, gives 104. 5. 7. superficial ft. of 
brickwork. 
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CHAPTER 11. 
EXCAVATING AND WELL-SINKING. 



EXCAVATING. 

Before a building can be con^menced, it is necessary 
to dig out the ground to form trenches in which the 
foundations can be laid on as solid a basis as possible; 
also to excavate the ground for the basement story 
or cellars, and to dig trenches in which to lay the 
drains. 

Where the excavation has to be carried down to 
a considerable depth, ground of various degrees of 
hardness will be met with, and separate items must 
be made of the diflferent qualities of material exca- 
vated. The labour of digging and throwing-out will 
also increase with the depth, and a separate price is 
charged for every additional throw of 5 or 6 ft. of 
depth. 

In measuring Digging, take first the basement 
story or cellars, which is stated as digging and 
throwing-out, or wheeling away; next the excava- 
tions to the trenches for footings of walls, and for 
the drains, cesspools, and well-sinking. 

It is customary, in taking the digging to footings 
of walls, to allow about six inches on each side, over 
and above the width of the footings, for room to work 
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them ; but if they are deep, and the ground bad and 
loose, allow nine inches on each side on account of 
its falling in. In sunk stories, only allow to the ex- 
tent t>f the footings,, except in very loose ground. In 
measuring trenches for concrete foundations, they 
may be taken the nett width of the concrete. Trenches 
for drain-pipes or brick drains muat be at least 12 
inches wider than the drains themselves. 

In taking the cjiniensions, the length, deptl^, and 
wudth must be measured as before described, and re- 
duced to the cubical yard of 27 cubical feet ; namely, 
3 ft. by 3 ft. by 3 ft. This quantity of 27 cubical 
feet is called a single load, and contains 21 striked 
bushels. Two cubic yards equal one double load. 

In estimating excavators' work, it is advisable to 
keep the wheeling, carting, fiUing-in, and ramming 
to foundations and drains, separate from the actual 
digging and throwing-out ; also the digging to the 
basement and cellars, drains, foundations, cesspools, 
wells, &c., under separate items. 

The amount of digging which a man can perform 
in a day depends so much on the nature of the soil 
on which he has to operate, that it is almost im- 
possible to fix a constant for this description of labour. 
The following data may, however, serve as a slight 
guide : — 

In loose ground a man will throw up about ten 
cubic yards per day ; but in hard or gravelly soils, 
where hacking with the pick is necessary, from three 
to five cubic yards, according to tlie hardness of the 
ground, will be a fair day's work. 
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Filling into Barrows and Wheeling is estimated . 
by the run of 20 yards ; an additional charge being 
i^iade for every 20 yards beyond the first run. A 
gang of three men, two for filling and one for wheel- 
ing, will remove about 30 yards per day to the dis- 
tance of one run ; ajid the labour of removing earth 
«aay be calculated according to distance, allowing 
three men to the first run, and an additional man for 
every 20 yards of extra distance. 

Therefore, to find the price of wheeling any number 
of cubic yards to any given distance, we have the 
following rule : — Divide the distance in yards by 20, 
•which gives the number of wheelers ; add the two 
cutters to the quotient, which gives the whole number 
.employed; and the sum, multiplied by the rate of 
wages per diem, is the price of 30 cubic yards; so 
that, as 30 cubic yards is to the whole number of 
yards, so is the price of 30 yards to the entire cost. 

Filling into Carts and Carting away is estimated 
by the mile of distance from the work ; an additional 
charge being made for every additional mile beyond 
the first. 

In excavating trenches of great depth in loose 
earth, it is often necessary to employ planking and 
strutting, to keep the ground from falling in, the cost 
of which must be added to the price for the digging ; 
or it may be measured separately at per foot run, 
describing the average depth. 

A cubic yard of earth in its original position, before 
excavation, will occupy from 1 j to 1 *^ cubic yards of 
space after being excavat-ed: but it will subside into 

H 
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nearly its original bulk when formed into embank- 
ments. 

The following table gives the average bulk of one 
ton weight of diflferent kinds of earth : — 

21^ cubic feet of sand weigh one ton. 
20i „ gravel „ 

19 „ clay „ 

15^ „ chaJk „ 

18 „ night-soil „ 

Night-soil is removed in carts containing 45 cubic 
feet or 2^ tons. 

Claying or Puddling of Vaults, or clay tem- 
pered and laid over vaults about 6 in. in thickness, 
and puddled, is measured by the yard superficial of 
9 square ft. ; namely, 3 ft. by 3 ft., describing the 
thickness. 

In measuring digging in Sideling Ground, where 
the areas of the two ends of the excavation are 
unequal, the cubic content must be found by the 
following rule : — 

Multiply the sum of the extreme areas, plus four 
times the middle area, by one-sixth of the length, and 
the product will be the answer required. 

Example. — To find the cubic content of the exca- 
vation A B c D E F for the sunk stories of a house to 
be built on the side of a hill : — 

B G A D E represents the natural surface ; and 
c H A D F the levelled surface, obtained by excavating 
to the depth of 10 ft. at b c, G ft. at e f, and nothing 
at D and A. The whole mass beini? resrnrded as a 
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frustum of an irregular pyramid, the triangles A b c 
and DBF are called the * extreme areas;' and the 




triangle N, half-way between and parallel with them, 
is the 'middle area.' 



^Bc 140x10 



e4x 



= 700 square foot in a b c. 



112 X 8 



= 252 aqaaro feet in d e f. 
952 sum of extreme areaa. 
' ^^^^ **"^ times middle area m. 

6 6 ~ 20 sixth of the length fc. 
27) 54880 (2032 yards IG feet. 
54 



81 

70 



As an illustration of the correctness of the rule, 
let us take the same example on a different princi))le 
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of measurement. The solid abcdef may be di- 
vided into the two prisms g h i B e d and e f c i ii D 
and the pyramid D a h g. Taking each of these 
separately, we have — 

Prism G H I B E D = 84x4x120 ^ goiGO 

2 

Prism E F c 1 H D = l^Q X ^ X 8^ = 30240 

2 

Pyramid dahg==^^^xI- = 4480 

2 3 

Total 54880 cubic ft. 

or 2032 yds. 16 ft., as before. 



WELUaiNKING. 

The digging to Wells and Cesspools must be kept 
separate from all other excavations; and being cir- 
cular, the quantity of earth excavated in each foot of 
depth can be found by multiplying the square of the 
half-diameter, in feet, by 22, and dividing the pro- 
duct by 7. The column in Table V. (p. 94) headed 
* Area of Circle,' will also give the quantity of earth 
in 1 ft. of depth for any diameter from 1 ft. up to 
10 ft. ; and the cubical content for any depth is found 
by multiplying the quantity contained in 1 ft. of 
depth by the number of feet in the total depth of the 
well. 

The excavation down to 30 ft. depth may be put 
under one item ; but beyond that depth the cost in- 
creases, and an additional charge is made for every 
extra 30 ft. beyond the first. The nature of the soil 
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through which the well is sunk must also be taken 
into consideration. 

Dry Steening, is brickwork laid dry round wells, 
to keep the earth from falling in. This is generally 
charged with the digging of the well, at so much per 
foot of depth. 

For deep wells sunk through loose soils, the brick- 
work is carried down along with it, a template being 
formed round the well on which the bricks are laid ; 
and as the ground is dug away from underneath, the 
template is pushed downwards by the weight of the 
brickwork above, the top of which is always kept 
level with the surface of the ground. 

Boring for water depends upon the nature of the 
soil or rock to be passed through ; and the cost per 
foot of depth increases with every 10 ft. ; that is, the 
price per foot for the second 1 ft. is double the price 
for the first 10 ft. ; and for the third 10 ft. it is three 
times the price for the first 10 ft.; and so on, increas- 
ing in arithmetical proportion. 

Pumping water out of wells during the process of 
sinking is charged separately, by the gallon; there 
being 6| gallons in every cubic foot of water. 
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ROTATION 
To be attended to in bringing the quantities into Bill. 



Yds. ft. in. 



» * 



EXCAVATOR, WELL-SINKEB. 

Cube of digging and throwing oat 
loose stnff to basement story 
and cellars .... 

Ditto, ditto, ditto, gravel, clay, 
or stiff stnff, to ditto, ditto, 
under 5 ft. in depth . 

Ditto, ditto, ditto, above 5 ft. and 
under 10 ft. in depth 

Ditto, ditto, ditto to trenches for 
fonndaiions and drains, and 
ramming the bottom, including 
planking and Btratting . . 

Ditto filling in only and ramming 
to foundations and drains 

Ditto of wheeling — yds. distance . 

Ditto carting away to a distance 
of — miles .... 

Ditto digging only and throwing 
out to form well under 30 fl. 
deep 

Ditto, ditto, ditto, ditto above 
30 ft. deep .... 

Superf. claying of vaults Gin. in 
thickness . . . . 

Run of well-sinking, including 
steening in half-a-brick, — ft. in 
diameter, under 30 ft. in depth . 

Ditto, ditto, ditto steening in ome- 
brick, — ft. in diameter, above 
30 fb. in depth .... 

Ditto of boring in clay, gravel (or 
other soil), including tools and 
tackle, with 3^ in. auger ; depth 
under 10 ft 

Ditto, ditto, ditto, ditto, depth 
above 10 ft. . 
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CHAPTER III. 

BRICKWORK, CONCRETE, TILING, 

SLATING. 



BRICKWORK. 

The Bricklayers' work is the buildinsr of walls 
with bricks made of burnt clay, bedded and flushed- 
up with mortar or cement. The bricks used in this 
country are usually from 8^ in. to 9 in. long, 4 in. to 
4i in. wide, and about 2^ in. thick; although bricks 
of other dimensions are occasionally made for special 
purposes. The varieties of common bricks are inalms 
or viarls^ stocks^ and place-bricks. The best malms 
are selected as cutting bricks, for gauged arches, 
quoins, &c., and are rubbed to the required dimen- 
sions and gauge. The seconds malms are used for 
facing the fronts of buildings. Stocks are hard, rough- 
looking bricks, in which ashes have been mixed with 
the clay or loam used in their manufacture, capable 
of sustaining a great amount of pressure, and con- 
sequently are used for the principal walls of a building. 
Place-bricks are those which have not been thoroughly 
burnt, and are consequently soft and unfit to sustain 
heavy pressure or exposure to the weather ; they are 
used for internal partitions, sleeper walls, &c., where 
great strength is not required. There are also burrs 
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or clinker-bricks^ which have become vitrified by being 
too violently acted on by the fire, so that several 
bricks have run together into one mass. These are 
quite unfit for bricklayers' work, but are valuable for 
mixing with concrete, and also for road-making, as 
they possess great hardness. All these bricks are 
first dried in the sun upon rows called hacks and then 
burnt in clampsf^ the bricks being built up into a 
stack in the open air before being burnt, and a fire 
kindled in the centre. The superior kinds of brick 
are burnt in enclosed kilns ^ as red facing bricks, which 
owe their colour to the nature of the clay employed 
upon them ; also moulded bricks, for forming string- 
courses, cornices, and other ornamental features in a 
building. 

Bricks are termed Firb-bricks when they are 
capable of resisting any amount of heat applied to 
them, and are consequently used for the linings of 
furnaces and furnace chimneys, the joints and beds 
being made with Jire-clay instead of mortar or cement. 
Paving- BRICKS or Paviors are made 1 inch thinner 
than common bricks, and are of a very hard texture 
finely tempered. There is also a smaller pa\dng-brick 
of very hard character, which is of a much smaller 
size than ordinary bricks, and called a clinker. 

The Beds of brickwork are those joints which run 
in horizontal planes ; and a course is the whole layer 
of bricks comprised between two adjacent beds. In 
the erection of walls, when the bricks are laid lon^i- 
tudinally, or with their longest side parallel to the 
length of the wall, they are called stretchers] when 
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laid transversely, or with their longest side perpen- 
dicular to the face of the wall, they are called headers. 
Brick bond signifies the binding together of two 
adjacent bricks in the same course by one brick in the 
next course above pressing on both, or as it is termed, 
breaking joint 

Bonds are systematic modes of arranging bricks 
so as to insure breaking joint throughout the work. 
Old English Bond is the term given to brickwork 
in which stretchers only are laid in one course, and 
headers in the next above; and in like manner, 
headers and stretchers in each alternate course; in 
which case it is requisite to place quarter-bricks to 
break the joints at the external angles of the wall; 
when these are introduced they are termed closers. 
The method of laying two consecutive courses of a 
14 in. wall in English bond is shown on figure 10, 
and the closers are marked with the letter c. 



Fio. 10. — English bokd. 



G 



First Course. 



Second Course. 



The use of closers might, however, be advan- 
tageously superseded by having bricks made one- 
half wider than the ordinary bricks, as shown on 



106 



BRICKWORK, CONCRETE, ETC. 



figures 11, 12, and 13, and marked with the numbers 
1, 2, and 3. 

Fi9. 11.— Engush bokd. — Nmb-irch waxl. 



A, 



A. 

1 



Tint Courae. Second Course. 

Tio. 12.- EnoLisn bobd. — Foubtbes-incii wall. 
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r 











Tint Course. Second Course. 

Fib. is. — EBSLiBn bond.— EiaHTEEH-mcn wall. 
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L^ 
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\J 



Second Course. 



Flemish Bokd is the tenn applied to brick^vork in 
which headers and stretchers are placed alternately in 
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each course, as shown for a 14 in. wall in figure 14, 
the closers required to break the joints being marked 
with the letter c. 

Fig. 14.— Flemish bond. 



V 



First Course. Second Course. 

This disposition of the bricks is not so strong as 
the English bond, and also requires more labour to 
execute. The closers might be dispensed with in 
the manner described for English bond (figs. 11, 12, 
13,) by using wider bricks, made especially for the 
purpose. 

From the size which bricks are usually made, it 
follows that the thickness of brick walls must always 
be a multiple of 4.^ in. ; thus we have a 9 in. wall; a 
13.2 ^^- ^^1 (commonly called a 14 in. wall) ; an 
18 in. wall; a 22.^ in. wall; a 27 in. wall ; and so 
on. They are also named according to the number 
of bricks (in length) which compose their thickness. 
Thus a 9 in. wall is called a one-brick wall; a 14 in. 
wall a brick-and-a-half wall ; an 18 in. wall a two- 
brick wall ; a 22^ in. wall a two-and-a-half brick wall ; 
and so forth. 
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The following is the thickness of external and party 
brick walls, required by Act of Parliament for build- 
ings erected in London and its suburbs, and may 
be generally taken as the minimum thickness which 
can with safety be employed in any building in 
which brick is employed : — 

In Dwelling Houses, where any external or party 
wall is less than 25 ft. high and under 30 ft. long, 
it must be at least 8^ in., or 1 brick in thickness; 
and where the length of such a wall is greater than 
30 ft., the part below the topmost story must be 
13 in., or 1^ brick in thickness, and the upper part 
8iin. 

When the height is under 30 feet, and the length 
less than 35 ft., the wall below the two upper stories 
must be 13 in. thick, and the rest 8j^ in. thick; if the 
length exceeds 35 ft., the whole wall below the top- 
most story must be 13 in., and the remainder 8^ in. 

When the height is under 40 ft., and the length 
less than 35 ft., the thickness of the wall is regulated 
as in the last case ; but when the length exceeds 35 
ft., the wall of the lowest story must be 17^ in., or 2 
bricks thick, the rest of the wall below the top story 
13 in., and the remainder 8i in. 

When the height is under 50 ft., and the length 
not more than 30 ft., the thickness of the wall below 
the top story is 13 in., and the rest 8i in.; if the 
wall is not more than 45 ft. long, the thickness of the 
lowest story is 11 \ in., the rest below the top story 
13 in., and the remainder 8^ in. For greater length 
of wall, the lowest story must have walls 21^ in., or 
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2.^ bricks thick; the next story 17^ in., and the 
remainder 13 in. 

When the height is under 60 ft., and the length 
not more than 30 ft., the lowest story must have walls 
174 in. thick, the rest being 13 in.; if the length is 
under 50 ft., the two lowest stories must have 17 i in. 
walls, the rest being 13 in.; if the length exceeds 50 
ft., the lowest story must have 21^ in. walls, the two 
next stories 17 4 in., and the rest 13 in. 

In walls up to 70 ft. feet high, having a length not 
exceeding 40 ft., the thickness must be 17.^ in. in 
the two lower stories, the rest being 13 in. ; if the 
length is under 55 ft., the lowest story must have 
21 1 in. walls; the two next stories 17^ in., and the 
rest 13 in. For a greater length of wall, the lowest 
story must have 26 in., or 3-brick walls, the two next 
214 in., the next story 17.^ in., and the rest 13 in. 

Walls under 80 ft. in height, with a length of 40 ft., 
must have 21^ in. thickness in the lowest story, 
17^ in. in the two next stories, and 13 in. for the 
remainder; if under 60 ft. long, the two lower stories 
must have 21?, in. walls, the two next stories 17i in., 
and the remainder 13 in. For greater length, the 
lowest story must have 26 in. walls, the two next 
21| in., the two next 17^ in., and the remainder 
13 in. 

In walls up to 90 ft. in height, the length being 
under 45 ft., the thickness of the two lower stories 
must be 21 i in., of the two next 17^ in., and of the 
remainder 1 3 in. Where the length is under 70 ft., 
the thickness in the lowest story must be. 26 in., in 
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the two next 21^ in., in the two next 17^ in., and 
the remainder 13 in. If of greater length, the thick- 
ness of the lowest story must be 30 in., or 3 , bricks, 
of the two next stories 26 in., of the next story 
21^ in., of the two next stories 17^ in., and of the 
remainder 13 in. 

In walls up to 100 ft. high, having a length not 
exceeding 45 ft., the two lowest stories must have 
21.^ in. thickness, the three next 17.^ in., and the 
remainder 13 in. If the length is not more than 
80 ft., the two lowest stories must have 26 in. walls, 
the two next 21.^ in., the two next 17^ in., and the 
rest 13 in. If of greater length than 80 ft., the walls 
in the lowest story must be 30 in., in the two next 
26 in., in the two next 21^ in., in the two next 
17^ in., and the remainder 13 in. 

In Warehouses, Factories, &c., the thickness of 
the external and party walls, which do not exceed 
25 ft. in height, must be 13 in. at the base. If the 
height is under 30 ft., and the length not more than 
45 ft., the walls must be 13 in. at the base; but if 
more than 45 ft. long, 17.^ in. at the base. In walls 
not more than 30 ft. high, the thickness of the top 
story may be 8,^ in.; but in all other walls of greater 
height than 30 ft., the thickness at the top and for 
16 ft. do\vn must be 13 in. 

When the height is under 40 ft., and the length 
under 30ft., the thickness at base must be 13 in.; if 
the length is under 60 ft., the thickness at base is 
\1\ in.; and for a greater length, 21i in. With the 
height under 50 ft., and length under 40 ft., the base 
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must be 17^ in. ; if the length is under 70 ft., the 
base must be 21| in.; and for greater length, 26 in. 
When the wall is under 60 ft. high, and its length 
not more than 35 ft., the thickness at base must be 
17.^ in.; if under 50 ft. long, 21j^ in. ; if of greater 
length, 26 in. 

Where the height of a wall is under 70 ft., and its 
length not more than 30 ft., the base must be 17.^ in. 
thick ; if the length is not more than 45 ft., the base 
must be 21:^ in. ; and for greater lengths, 26 in. 

If the height is under 80 ft., the length not exceed- 
ing 45 ft., the base must be 21.^ in. thick. Where the 
length is under 60 ft., the base must be 26 in. ; and 
for greater lengths, 30 in. 

For walls up to 90 ft. high, whose length is not 
more than 60 ft., the base must be 26 in. thick; if 
the length is under 70 ft., the base must be 30 in. ; 
and for any greater length, 34 in., or 4 bricks. 

Where the height of the wall is not more than 
100 ft., the length being under 55 ft., the base must 
be 26 in. thick. If the length is under 70 ft., the 
base must be 30 in. ; and for any greater lengths, 
34 in. 

Flues for chimneys are generally built 14 in. by 
9 in. on plan, having a solid withe of at least i\ in. 
of brickwork between them ; and no woodwork should 
be placed in a wall nearer than 12 in. from the inside 
of a chimney flue. 

Flues must never be made with sharp angles in 
them, as the soot is liable to accumulate at such 
IX)ints ; the angle which one part of a flue makes with 
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another should never be less than 130°, and properly 
rounded off. If sharper angles are introduced, iron 
soot doors must be placed at them, so that the soot 
can be readily removed. 

Party- WALLS are those which are carried up be- 
tween two adjoining houses, so as to form a complete 
separation between them, and to prevent the spread 
of fire from one house to another. The Building 
Act requires that party- walls shall be of the same 
thickness as the external walls, and shall be carried 
15 in. high above the roofs, measured at right angles 
to the slope. No timbers are to come within 4^ in. 
of the centre of a party-wall ; but bond-timbers and 
wooden plates are not permitted to be laid therein 
at all. 

A Cross-wall is one that is built as a separation 
of one part of any building from another part thereof. 

The Flank-walls of a detached house are those 
which join the back and front walls together. 

Battering is sloping the face of a wall inwards 
from the base towards the top. In brick walls it is 
measured as extra per foot superficial. 

In very thick walls a variety of bond called herring- 
bone is occasionally used. This is formed by a course 
of stretchers at each face of the wall, filled in with 
bricks laid diagonally. The wall is then continued 
again for another course, and the fiUing-in bricks are 
laid diagonally, the reverse way of the previous one. 

Footings are all such foundation courses as are 
wider than the body of the wall above ; and being all 
centrally over each other, and diminishing from the 
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base upwards by half-a- brick, or 4^ in. at a time, 
they can only leave steps, or offsets^ of a quarter- 
brick on each side. See fig. k, Plate 1. 

The object of the footings is to distribute the 
weight over as large a surface of the ground as pos- 
sible, so as to avoid unequal settlements in the build- 
ing. The projection of the bottom of the footings at 
each side must be at least one-half the thickness of 
the wall. 

Damp-proof- course. In order to prevent the damp 
from rising from the soil through the brick walls, it 
is usual to put a layer of some impervious material 
above the footings, over the whole thickness of the 
wall. A coating of asphalte, gas-tar and ashes, or 
a double course of slates bedded in cement, are the 
materials most commonly used for this purpose. 
Perforated glazed bricks have also been manufac- 
tured especially to prevent the damp from rising, 
and at the same time to introduce a current of air 
under the lowest floor of the building. 

Hollow-walls are walls built with an outer and 
inner casing, a cavity of 2 or 3 in. being left in 
the middle, so as to prevent weather from driving 
through. The two parts are tied together either with 
occasional headers, or with pieces of slate, or with 
iron straps made for the purpose. This method of 
building is conunon in exposed situations. 

Sleeper -WALLS are those which are built at in- 
tervals across the basement, to carry the timbers of 
the lowest floor. 

Fender-walls are those which are built round the 
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fire-places of rooms on the lowest floor, to carry the 
stone slabs or hearths. 

Trimmer-arches are those which are built to carry 
the hearths of the fireplaces in the upper stories, 
as shown on fig. 15. The brick trimmer-arch a is 



Fig. 16. 
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thrown across from the wall to the trimmer-joist J, 
on which a skew-fillet is nailed to receive the arch ; 
B is the hearth resting upon the arch, f the floor, c 
the ceiling of room below. The object of this arch is 
to prevent hot ashes from getting between the joints 
of the stone hearth, and setting fire to the floor or 
ceiling. Trimmer-arches are measured by the foot 
superficial. An iron tie-rod is sometimes introduced 
to prevent the arch from thrusting out the wooden 
trimmer. Instead of an arch, a layer of Portland 
cement concrete 3 or 4 in. thick will serve the pur- 
pose of carrying the hearth. 

Inverts are arches inverted or turned upside- 
down, and built in the wall under the openings on 
the lowest story, in order to distribute the pressure 
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of the piers equally over the whole length of the 
foundations. 

Pabqetting is plastering the inside of chimney- 
flues with mortar in which cow-dung is mixed, bo as 
to make a smooth and even sur&ce throughout, the 
admixture of cow-dung increasing the power of re- 
sistance to the action of heat. The flues are after- 
wards cored by a chimney-sweep, to clear out any 
projections or obstructions. 

Gaugbd-woek is when bricks are cut and rubbed 
upon a piece of stone to a particular gauge or size, as 
for arches over windows or other openings (fig. 16), 
and set with fine or pultg mortar. 




Skew-baces are the inclined surfaces necessary to 
receive the ends of any arch that makes angles with 
its supports, as in a straight or a segmental arch. 
See fig. G, Plate 1; also fig. 16, above. 

A Chase is a vertical channel cut or left in a wall 
to receive pipes, tScc., which it is desired to bury 
therein. When it is intended to build one wall 
agMnst another, a chase is sometimes left in the wall 
first erected, into which the other is afterwards built, 
forming a plumb-joint the whole height thereof. By 
the Building Act it is provided that no chase in a 
party-wall shall exceed 14 in. in width, or ^ in. in 
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depth, nor be nearer than 7 ft. to any other chase in 
the same side of the wall. 

Bird's-mouth is any re-entering angle that re- 
quires the bricks to be notched. See fig. o, Plate 1. 

Reveals of windows are the sides or surfeces 
receding from the outer face of a wall, back to the 
window-frame, and are at least 4^ in. deep. 

Wall-plates are the horizontal timbers laid by 
the carpenter in the wall during its erection to re- 
ceive the ends of the floor-joists, and to distribute 
their weight uniformly over its whole length. 

Bond-timber is timber laid by the carpenter hori- 
zontally in the wall during its erection, the thickness 
of one course of bricks, to tie the work together. 
Bond-timber is now generally discarded, except for 
internal brick partitions, on account of its being liable 
to shrink and decay, and thereby weakening the wall 
it is intended to strengthen. 

Iron-hooping is generally used in place of bond- 
timber for external and party-walls, and bedded in 
cement. 

Dry-steening is brickwork laid dry round wells 
and cesspools, to keep the ground from faUing in, as 
described under Well-sinking (p. 101). 

Pointing is the filling-up with mortar or cement 
of the joints of the brickwork on the face, after the 
wall is built, the mortar in the joints being previously 
raked out before the pointing is laid in. It is mea- 
sured by the foot superficial, including in the price 
quoted, the labour, mortar, and scaffolding. 

Flat-joint pointing is when the mortar in the joints 
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of a brick wall is raked out and filled in again with 
blue mortar, and the courses are marked with the 
edge of the trowel. 

Tuck-pointing y formerly called tuck and pat^ is when, 
in addition to the above flat-joint pointing, plaster 
or fine mortar is inserted in the joints, with a regular 
projection, and neatly pared to a parallel width. 

Striking the joints is finishing ofi^ the mortar joints 
with the trowel as the work proceeds ; it is adopted 
for inside work when the walls are not intended to 
be plastered, or are only to be lime-whitened. 

Outside splays to openings in brick walls, are 
cut and rubbed to show fair. See fig. Q, Plate 1. 

Inside splays to openings in walls, are only rough 
cut to batten or plaster against. See fig. p, Plate 1. 

Brick-nogging is the term applied to a partition 
constructed with a row of posts or quarters, disposed 
at 3 ft. apart, and the intervals filled up with brick- 
work. A partition of this kind is usually 4^ in. thick, 
or the breadth of a brick. 

Chimney-breast is that portion of the wall above 
the chimney opening which projects out into the 
room, when the wall is too thin to contain the flues. 

Underpinning is the cutting away and rebuilding 
the foundations of an old wall which is in an in- 
secure condition, or which it is required to take 
down to a lower level. It is a process which re- 
quires the greatest care, and only a small portion of 
the wall must be removed at a time, which is at once 
filled in with the new work bedded in cement. 

Brick-paving is done with stocks, malms, paviors, 
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or clinkers ; these are either laid flat or on edge in 
sand, mortar, or cement, the ground being previously 
prepared and levelled, or concrete laid. 

Grouting is liquid lime and sand poured into 
brickwork or over paving, to fill up the interstices in 
the joints and bind the whole together. The cost of 
it is included in that of the work that is grouted. 

Concrete is a kind of artificial stone or rock made 
by mixing unslacked lime or cement with gravel or 
broken-stone and sand, a sufficient quantity of water 
being added to slack the lime. It is thrown while 
moist into the trenches for the foundations, and in a 
few days hardens into a solid mass. By means of 
concrete, buildings may safely be erected on the 
softest and most yielding soils, as the weight is uni- 
formly distributed over a large area ; and if any 
settling takes place, the whole building settles uni- 
formly throughout. 

Lime-concrete is made of ground stone lime, and 
sharp gravel, with a proper quantity of sharp sand, 
mixed in the proportion of five or six parts of gravel 
and sand to one of lime, according to the nature of 
the lime and the proportion of sand mixed with the 
gravel. Its quality is much improved by the addi- 
tion of smiths' ashes, or any material containing iron ; 
and for this reason ferruginous gravel is to be pre- 
ferred whenever it can be obtained. Concrete made 
with lime expands slightly in slaking; but this ex- 
pansion is too trifling to be taken into account in 
framing an estimate. A cubic yard of concrete, con- 
taining 27 cub. ft. when mixed, requires 34 cub. ft. 



CONCRETE, 119 

of gravel, sand, and lime : therefore, at the propor- 
tion of six of gravel to one of lime, a cub. yard of 
concrete will require 1*1 cub. yard of gravel and 
sand, and three bushels of lime. 

Cement-concrete is made with Portland cement in- 
stead of lime, in the proportion of one part cement to 
seven or eight parts of gravel and sand; care must 
be taken that the sand and gravel are perfectly free 
from earthy particles, and the coarser the sand the 
better. Only a small quantity must be mixed at 
once, as it sets rapidly. Cement-concrete contract* 
slightly in setting. 

It is usual to measure concrete, when used in con- 
siderable quantities and not less than 12 in. in thick- 
ness, by the cubic yard; but where the thickness is 
less than 12 in., it may be taken at the superficial 
yard, the thickness being stated. 

Another kind of concrete which is suitable for 
making fire-proof floors is composed of sulphate of 
lime mixed with broken bricks, calcined cinders, and 
other porous material. When used for floors or 
ceilings the soffit is slightly arched, a rise of 1 in 
12 being the least that is given to the curved soffit, 
the spandrils may be filled up so as to form a level 
surface or floor on the top. When the arch is of the 
minimum rise a span of 6 to 8 ft. may be covered 
without any intermediate supports, the concrete 
being about 4 in. thick at the middle ; for greater 
spans, wrought-iron joists or beams are employed to 
divide the span, and the concrete arches thrown 
across them. By giving a greater rise to the arch 
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much greater spans can be covered without inter- 
vening supports. The cost of this material is valued 
by the superficial yard, exclusive of iron work, cen- 
terings, or scafiblding. 

An Artificial or Concrete-stone may be also 
formed in the following manner: mix finely sifted 
dry sand with a small proportion of pulverised stone 
or carbonate of lime, then add a solution of a ma- 
terial called the silicate of soda^ which is obtained by 
boiling flints in a solution of caustic soda; one gallon 
of this silicate is mixed in a mill with every bushel 
of the first-named mixture of sand and powdered 
stone, and the mass is put into moulds of the re- 
quired form, well rammed, and allowed to harden ; the 
blocks, on being turned out of the moulds, are satu- 
rated with a solution of the chloride of calcium 
obtained by dissolving lime in muriatic acid, by 
which means the silicate of soda is changed into the 
silicate of lime, and a deposit of common salt left on 
the surface, which is washed off with water. The 
crushing strength of this material depends very much 
upon the materials used in its composition. 

Retadhng-walls are those which are built for 
the purpose of supporting embankments of earth, so 
that they have to resist the pressure which the 
earth exerts in endeavouring to assume its natural 
slope. The amount of this pressure will depend on 
the nature of the soil to be sustained, loose soil 
having a tendency to form a slope of lower incli- 
nation than firm earth or rock. The natural slope 
of loose earth, as sand or gravel, is about 30° with the 
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horizon, and that of stiff clay about 45°. In the 
former case, the thickness of the wall at its base must 
be about one-third of the height, and in the latter 
about one-fourth of the height ; the face of the wall 
may be made to batter, so as to have the thickness 
at top about two-thirds that of the base. Retaining- 
walls should possess perfect cohesion throughout, and 
the best material for their construction is either stone 
in heavy blocks, or concrete of lime or cement and 
coarse gravel. 

Terra-cotta is a building material closely allied 
to brick, clay being its principal component, and fire 
being employed to burn it into a condition fit for 
use. Clays of a peculiar kind, such as are found in 
Cornwall, Devon, Dorset, Northamptonshire, &c., 
are mixed with sand, ground glass, china-stone, fel- 
spar, and flint, &c., well pulverised. The red, buff, 
and white colours which belong to terra-cotta, are 
derived fi-om the clays used in its manufacture. If 
other colours are required, they are obtained by mix- 
ing mineral pigments with the clay. When the clay 
is properly tempered, it can be moulded into any 
desired form, left to dry, and then burnt in a kiln. 
'WTien a number of pieces of the same form, as in a 
moulded string-course, cornice, or other architectural 
feature, are required, it is usual to first make a model, 
and take a plaster mould therefrom, from which the 
clay is cast, dried, and burnt. When made in blocks 
of considerable size, it is cast hoUow, so as to insure 
equal hardness and contraction throughout. The 
material contracts considerably both in drying and in 
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burning, which must be allowed for in preparing the 
original models. When terra-cotta is well made it 
is unaffected by exposure to weather, or to the acid 
gases found in a smoky atmosphere ; it also preserves 
its colour better than stone or common brick. It 
weighs when solid about 122 lbs. per cubic foot, but 
being generally used hollow, it is much lighter than 
this. When used in long moulded courses, there is 
a difficulty in getting the pieces exactly to fit, the 
joints and surface of adjoining blocks often requiring 
to be rubbed down with sharp sand and water, in 
order to make them true. This defect, however, can 
in a great degree be avoided by care m the making, 
drying, and burning. 

Some kinds of terra-cotta are made from the mate- 
rial called fire-clay, obtained in the neighbourhood of 
coal pits ; this is ground to a fine powder, and mixed 
with a small quantity of old terra-cotta, also reduced 
to powder. Other sorts are made from a pure clay, 
which requires no admixture of any other mineral 
substance; this will stand any amount of heat that 
can be applied to it, and produces articles of the 
hardest description. 

MEASUREMENT OF BRICKWORK. 

The standard measure for brickwork in London is 
the rod of 16 ft. 6 in. sq., which dimension being 
multiplied into itself produces 272 ft.. 3 in., but the 
odd 3 in. are never taken into account. It is there- 
fore always considered as 272 superficial ft., at 1.^ 
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brick, or 13.^ in. thick, or 306 ft. cube, viz., 272 ft. 
by 1 ft. 1^ in. All the other thicknesses are redixed 
to this standard, as shown hereafter in the manner of 
taking the dimensions and abstracting the work. 

Brick walls of great thickness are generally mea- 
sured by the cubic yard. 

In measuring brickwork always begin with the 
foundations, then proceed with measuring each story 
separately (or as high as the wall continues of the 
same thickness), as solid work, according to their 
respective thicknesses; then add for all projections, as 
breasts of chimneys, &c., deducting the openings, but 
not the flues, as the extra trouble and the pargetting 
is deemed equivalent to the deficiency of materials; 
but deduct the openings of doors, windows, &c. 

If the house or building be rectangular, measure 
two walls the whole length of the external face, and 
the other two internally, so as to get the true cubical 
contents. 

But in measuring for labour only, the external 
face of the work is girt, and multiplied into the height 
and thickness, to pay for the extra labour of plumbing 
the angles, and working the returns fair. 

In measuring walls that are faced with superior 
bricks, the walls are first measured as conmion work, 
and then the superficial quantity of facing is taken, 
as hereafter shown, and is valued by considering the 
facing as two-thirds of a brick thick, and deducting 
the common brickwork from the price thereof, the 
same thickness, viz., two-thirds of a brick; by which 
the value per foot superficial is ascertained. 
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In measuring circles, or semicircles, they are 
marked accordingly in the measuring-book. Thus: 

or [ 3.4 ] with the diameters figured. 

To measure angle chimneys, draw lines on the 
floor, parallel to the two sides of the room, cutting 
the parts intersected by the chimney, as shown in the 
plans, Plate 1 ; take either side by the height of the 
floor, and half the other (the work forming a triangle) 
for the thickness, either as the number of bricks, or 
as cube work, which, by the directions before given, 
and the example shown in the first chimney taken, 
proves it to be exactly the same : consequently, if the 
projection should not amount to any certain number 
of half-bricks, it would be best to take it as a cube 
dimension. In all cases it is supposed that the walls, 
as shown by the dotted lines, are measured before 
the projecting chimneys are taken, which is the usual 
custom. 

In taking the dimensions of vaults, measure the 
abutments, or side walls, to the springing of the arch, 
then bend your rods round the soffit of the arch ; and 
add once and a half the thickness thereof, by which 
you obtain the average girt of the arch; then take 
the length clear of the walls; but if the arch is 
turned over one or both walls, add the thickness 
thereof to the length of the arch. But in taking the 
height of the walls, measure to the crown of the arch, 
without making any deduction for the declivity of the 
arches, on account of the additional trouble and waste 
of bricks, in cutting and fitting them to the curved 
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soffit of the arch. Likewise, in deducting openings 
with circular heads, the dimensions should only be 
taken to the springing of the arches, on account of 
the trouble and waste of bricks in fitting them to the 
arches. 

Brick drains of large size to be taken and reduced 
as common brickwork if built with mortar ; ordinary 
house drains by the foot run, describing the form and 
size. 

Pipe drains are measured by the foot run, and all 
bends, junctions, traps, &c., are numbered. 

Shafts of chimneys are measured as solid work. 

Ovens and coppers are measured as solid cube 
brickwork, deducting the ash-holes only.* Tiles and 
Welsh lumps, and fire bricks, are to be allowed as 
extras. 

In these, or any other brickwork that it is con- 
sidered best or most convenient to measure by the 
cubic foot, multiply the solidity by 8, the number of 
1^ in. in a foot, and divide it by 9, the number of 
1| in. in 13^ in., which will reduce it to the standard 
of li brick, or 13.^ in. in thickness. 

In measuring brickwork no allowance is to be made 
in quantity for small or difficult works. Timbers 
inserted in the walls are not to be deducted. When 
plates are bedded in the walls, two inches to be al- 
lowed for ditto where no brickwork is over them. 
All sills and stone strings are measured in. 



* ThiB metbod is in common use amongst surveyois ; but it would be 
far more consistent to measure tbe actual quantity of brickwork, allow- 
ing for tbe extra labour in price. 
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All cuttings to be measured superficial ; as outside 
splays, cut and rubbed to show fair, or inside ditto 
rough cut for battens, &c. See Plate 1, figs, p and q. 

Birds'-mouths at per foot run, being notched to 
fit. See Plate 1, fig. o. 

Facings of all descriptions to be measured extra 
by the foot superficial ; in which case the reveals are 
also measured, except where intended to be stuccoed. 
All openings are to be deducted. 

Grauged arches to doors, windows, &c., are also 
measured by the foot superficial, taking &ce and 
soffit. 

Groin. ^ me<»ured as common work, only taking 
the run of cut groins at i«r foot. 

Brick-nogging, by the yard square of 9 ft., in- 
cluding the timbers ; all openings to be deducted. 

Brick paving, ditto, ditto. 

Fascias, beads and quirks, dentil or plain cornices, 
&c., measured and valued by the foot run. 

Brick-on-edge coping, if set in cement, to be mea- 
sured at per foot run, as extra to brick-on-edge in 
cement. 

TILING. 

TECHNICAL TERM3 AND EXPLANATIONS. 

Eaves are the lower horizontal edges of the tiling. 
They are called dripping eaves when they overhang 
the walls. 

Hips are the inclined ridges, like those of a pyra- 
mid, formed by the meeting of two tiled surfaces 
rising from two walls that form a salient angle. 
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Valleys are the reverse of hips, being the inclined 
furrows, like those of a hollow inverted pyramid, 
formed by the meeting of two roof-faces over a re- 
entering angle of the plan. Wherever there is a 
re-entering angle, a valley is unavoidable, while a hip 
can occur only over a salient angle. 

Gable is the triangle formed by the roof-planes 
rising from two parallel walls, continued until they 
meet at right-angles a third or gabled wall. 

Pan-tiling is a mode of covering a roof with tiles 
of a rectangular outline or plan, but having a surface 
both concave and convex, thus V,./"**\ ; so that, 
as they lie side by side, one laps over the other, 
thereby forming a series of ridges and valleys, alter- 
nately running from the top to the bottom of the 
roof. Pan-tiles are hung on fir laths, which are 
nailed to the rafters, by means of a ledge formed in 
their making at their upper ends; and are usually 
14 in. long, and 10 in. broad, weighing about 5 lbs. 
each. They are laid with a gauge of 11 or 11^ in.; 
that is, they show that amount between the bottom 
of one tile and the bottom of the next above or below, 
each tile lapping 2 or 3 in. over the one below it; 
164 tUes cover one square of 100 superficial feet, 
when laid to 11 -inch gauge. 

Plain or Plane Tiles are of a rectangular form, 
with a flat or plane surface; and are usually about 
10^ in. long, 6 or 6.^ in. broad, and five-eighths of 
an inch thick. Their weight is from 2 to 2^ lbs. 
each. Some are made to hang on to the laths 
with a ledge, as in pan-tiles, while others are made 
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with two holes drilled for nails or pegs. They are 
laid to a 4-inch gauge^ with or without a bedding 
of mortar, 600 tiles covering one square of 100 ft. 
superficial. 

TiLE-CBEASING, Or WEATHERING, is tWO rOWS of 

plain tiles placed horizontally under the coping of a 
wall, and projecting about 3 in. therefrom, to dis- 
charge the rain-water. It is measured by the foot 
run. 

Hip and Ridge tiles are of various form and design, 
and are laid over the edges of the tiled sur&ces of the 
roof, where they meet at a hip or ridge. 

Valley-tiles are made of a semi-circular section, 
and are laid under the edges of the tiled surfaces, 
where they meet at a valley. Hip, ridge, and valley 
tiles are measured by the foot run. 

Ornamental tiles are plain tiles made into various 
fancy patterns, and vary in size and design. 

Cement fillettino is a luting of cement laid on 
the tiling where it meets a wall carried up above it. 
It is measured by the foot run. 

Measurement. — Plain and pan-tiling to be measured 
by the square of 100 ft. 
In measuring plain tiling — 
Allow for the eaves 4 in. extra. 
Ditto for dripping do. 6 in. extra. 
Ditto for all cuttings, hips, &c., 3 in. extra. 
Ditto for valleys, 12 in. extra. 
In measuring pan tiling — 

Allow for the barge per foot run. 
Ditto for heading to barge per foot run. 
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Allow for cutting to hips and splays per foot 

run. 
Ditto for hips and ridges per foot run. 
Number the hip hooks, which should be painted 
three times in oil. 
Ditto T nails, ditto. 

Deduct for chinmeys and skylights, and deduct 
and add for dormers. 

If the roofs are hipped, take the length at the 
bottom of the sides, and not measure the end ; the 
two side triangles being equal to the hipped end one. 

In order to illustrate the principle of measuring 
bricklayers* and tilers' work, and bringing it into bill, 
in Plate 1 is given a plan, elevation, and section of 
the front wall of a house, with the windows to a 
larger scale, and also plans of diflPerent chimneys. 
The rules before stated are likewise explained, by 
showing the manner of taking the dimensions in the 
measuring-book, and the method of preparing the 
abstract, and entering them therein, together with 
other imaginary quantities, to make the particular 
manner of abstracting the work perfectly clear and 
explicit. 
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Sec the general rules under the head Measuring, 
viz. : — 

Bjucklaykiu' Work done for A. B., Esq., at his house, Kensington, 

Measured January Ist, 1870, with Mr. £. F. 

ft. in. 

26 front of house. 
Brick footing, 2 bottom^ 9 projec. of footings, 
courses. / 9 do. other end. 

27 6 

Figs. C and K. 27 6 
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Measuring Chimneys, 

The height of the rooms supposed to be 10 feet. 
Do. of the chimney-openiogs, 4 feet. 



ft. in. 

10 
4 6 



(See Plate No. 1.) 
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All gauged work is first measured in with the common brickwork, and 
afterwards taken at per foot superf. measured as follows : — 



n p 

,.12 soflfit to gauged arches. 



3 10 
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3 10 face of ditto. 



(See Plate 1, fig. G.) 
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ON ABSTRACTING. 

In abstracting bricklayers' work, although it will 
be found advantageous, it is not so absolutely requi- 
site to observe a regular rotation as in joiners' work. 
But particular attention is required in abstracting 
bricklayers' work, to place the contents of the dimen- 
sions, according to their different thicknesses, and the 
deductions thereon, so that they may be reduced to 
the proper standard or thickness (of one brick and a 
half, or thirteen and a half inches) in the abstract ; 
which will be perfectly easy after considering the 
explanation given, and seeing the form of the follow- 
ing abstract : — 

Place the cube 
first columns 

One do. for one brick thick 1 Diyi* 

One do. for one and a half do. J 

By which method you may abstract brickwork to 
any thickness. Thus : — 

If half a brick thick, one-half the quantity may be 
placed under the head of one brick, or one-third the 
quantity under the head of 1 1 brick. 

If two bricks in thickness, twice the quantity may 
be placed under the head of one brick. 

If two and a half bricks in thickness, the same 
quantity must be placed under the head of one brick, 
and also under 1^ brick. 

If three bricks in thickness, twice the quantity 
must be placed under the head of 1^ brick. 

In this manner brick walls of all thicknesses may be 
abstracted under two heads, and thereby avoid having 
a column for every thickness of wall in the building. 



brickwork in the f One column for one brick thick. 1 aj^ 

\ One do. for one and a half do. J 
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Next proceed with the different descriptions of 
tilings, and all other work measured by the square of 
100 feet. 

Next, the pavings, brick-nogging, and other work 
measured by the yard square of nine feet. 

Next, the work measured by the foot superficial; 
and next with the work measured by the foot run, 
as shown in the following abstract. 

The following are imaginary dimensions, to ex- 
plain the manner in which walls of any number of 
bricks in thickness may be abstracted under the two 
heads of one brick and one brick and a half. These 
being the general thicknesses of walls, it very seldom 
occurs that the walls are of the thicknesses here 
stated, which are only given to make the principle 
understood. 
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To bo abstracted 

aa 

- * 


ft. 

5 
2 


a in. 
6 2 . 

42 6 . 

69 2 . 

104 10 . 

f45 . 
\45 . 

94 6 . 


bks. 
1 

1 

H 
1 

H 

1 


ft, 
/ 50 
\101 

112 
137 

271 

r 31 
\125 

238 


in. bks. 
8 . H 
4 . 1 


7 
5 


6 

8 


7 
3 


6 
9 


4 . 1 


10 
6 


3 
9 


12 
3 


6 
8 


6 . H 


8 
6 


6 

2 


10 
5 


6 
2 


3 . 1 


10 
4 



6 


8 
3 


4 

9 


3 . U 
. 1 


9 
5 



3 


10 
5 


10 
6 


4 . 1} 



AValls one brick thick are reduced to 1^ brick by 
multiplying their area by 2 and dividing by 3. 
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ROTATION. 

To be attended to in bringing the quantities into Bill. 



Yds. ft in. 



Bods ft in. 



8qn. ft in. 



yds. ft in. 



Ft. in. 



Bbicklateb. 

Cube of concrete to foundations, 

composed as specified 
SupL do. to floors, &c., less than 

12 in. thick .... 
(State thickness,) 

Supl. reduced brickwork, if 
stock bricks, if part with other 
bricks, their proportions, &c. . 

Do. do. to garden walls 

Or whatever way the work nuty he 
done ai per rod. 

Supl. pan-tiling, if dry or pointed 
inside or out .... 

Do. plain-tiHng, if double fir laths 
and wrought nails, &c, . 
Or other articles by the sqtuire. 



Supl. brick-nogging, flat or on 

edge .... 
Do. brick paying, do. 
Do. 10 in. or 12 in. tile paving 
Do. pebble paving 
Do. tuck pointing 
Or other articles by the yard super- 

fidal. 



Supl. gauged arches . 

Do. malm facings, either as best 

or seconds 
Do. extra only, in cement . 



Do. do. to arches in cement 
Do. half-brick trimmers 
Do. cutting splays, Ac. 
Do. asphalting, or slates in cement 
to form damp-proof course 
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Ft ID. 



N06. 



Snpl. extra and battering face of 

wall 

And all otlter articles at per foot 
superficial. 

Ban of cutting to narrow splays, 

or birds'-mouths, &c. 
Do. do. and pinning into wall 
Do. pipe drains jointed in cement 

or clay 

And all other articles at per foot 

run. 

Terra-cotta chimney moulds, and 

setting in cement . 
Door and window-frames, bedded 

and pointed .... 
Flues cored .... 
Traps, junctions, bends, &c. to 

drains 

And all other articles that are 
numbered. 

Labour and materials to setting 
stoves, ranges, coppers, &o. . 
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VALUATION OF BRICKLAYERS* WORK. 



SIZE AND WEIGHT OP VARIOUS ARTICLES. 





Length. 


Breadth. 


ThickneBB. 


Weight. 




ft. in. 


ft. in. 


ft. 


in. 


Iba. ox. 


Stock bricks . . each . 


8} 


4^ 
4} 





2| 


5 


Paving do. . . . do. . 


9 





l! 


4 


Dutch clinkers . . do. . 


6: 


8 





1 


1 8 


12-inch paving tiles. . do. . 
10-inch ditto . . do. . 


11 


llf 





1} 


13 


9 


9 





1 


8 9 


Pan tiles. . . do. . 


1 I 


9} 





'4 


5 4 


Plain tiles . . . do. . 


\(y 


6A 





2 6 


Pantile laths, per 10 ft. bundle 


120 


1 





1 


4 6 


Ditto, per 12 ft bundle . . 


144 


1} 





1 


5 


A bundle contains 12 laths. 












Plain tile laths, per bundle . 


500 


1 





H 


3 


Thirty bundles of laths make a 








tI 




load. 















A bricklayer's hod measures 1 ft. 4 in. x 9 in. x 
9 in., and contains 20 bricks. 

A single load of sand is 27 cubic feet, or one 
cubic yard. 

A double load of sand is 54 cubic feet, or two 
cubic yards. 

A measure of lime is 27 cubic feet, or one cubic 
yard, and contains from 16 to 18 bushels. 



QUANTITIES, ETC. 

A rod of brickwork measures 16 ft. 6 in. x 16 ft. 
6 in., or 272 ft. 3 in. superf., 1^ brick, or 13.^ in. 
thick, called the standard thickness, or 306 cubic feet, 
or llj cubic yards. 

A rod of brickwork laid to a 12-in. gauge, i.e. four 
courses to measure one foot in height, requires 4353 
stock bricks. 
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Ditto, laid to 11 ^-in. gauge, requires 4533 stock 
bricks. 

A foot superficial of reduced brickwork requires 
16 bricks. 

These calculations are made without allowance for 
waste ; and indeed there is very little, as nearly every 
part is worked in, and much space is occupied by 
timbers, flues, &c., for which no deduction is made 
in measurement; and therefore in the erection of 
dwelling-houses containing flues and bond timbers, 
4300 stocks is quite sufficient, and this is the usual 
number allowed for a rod of brickwork. 

5370 stocks to the rod, if laid dry. 

4900 do. in wells and circular cesspools. 

A rod of brickwork, laid four courses to gauge 
12 in., contains 235 ft. cube of bricks, and 71 ft. 
cube of mortar ; and the average weight is about 
15 tons. 

A rod of brickwork requires 1^ cubic yard of chalk 
lime and three loads of sand ; or one cubic yard of 
stone lime, and 3^ loads of sand ; or 36 bushels of 
cement, and 36 bushels of sharp sand. 

A cubic yard or load of mortar requires nine 
bushels of lime and one load of sand. 

Facing requires 7 bricks per foot superficial. 

Gauged arches 10 do. do. 

Brick-nogging per yard superficial, requires 30 
bricks on edge, or 45 laid flat. 
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PAVING. 






Description. 


Number required. 


Stock bricks, laid flat . 


per yard 


. 36 


Do. ... on edge 


do. 


. 62 


Paving bricks laid flat 


do. 


. 36 


Do. ... on edge 


do. 


. 82 


Dutch clinkers . do. 


do. 


. 140 


12-incli paying tiles . 


do. 


. 9 


lO-inch do 


do. 


. 13 


TILING. 







Pan tiles, per square 

Do. . . do. ..... 

Do. . . do. ..... 

A square of pan-tiling requires one 
bundle of laths and 1^ hundred of 6d, nails 

Plain tiles, per square .... 

Do. . • do. ..... 

Do. . . do. . • • . . 

Do. . . do 

A square of plain-tiling requires one 
bundle of laths and nails, one peck of 
tile pins, and three hods of mortar. 



Qwage 


MmpbcT 
required 


Inches 




12 


150 


11 


164 


10 


180 


4 


600 


3i 


700 


3 


800 


laid flat 


210 



CALCULATION OF LABOUR. 



The following table, although far from complete, 
contains constants for all the principal descriptions of 
bricklayers* work : — 



Concrete. — Labour in mixing, wheeling, throw- 
ing-in from a stage, and puddling (where required 
to be done), including erection of scafibldiDg, per 
yard cube ........ 



Constant. 
To be moltiplied by 
the rate of wages for 
a labourer per day. 



•335 



Brichvorky per rod 



Extra labour to malm facings 



To be multiplied by 
the rate of wages for 
a bricklayer and la- 
bourer per day. 

4-941 

To be multiplied by 
the rate of wages for 
a bricklayer per day. 

•014 
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Paving. 
Brick paving laid flat in sand 
Do. laid on edge in sand 
Do. laid flat in mortar . 
Do. laid on edge in mortar 
Paving-brick paving laid flat in sand 
Do. laid on edge in sand 
Do. laid flat in mortar . 
Do. on edge in mortar . 
Clinker paving on edge in sand 
10 or 12 inch tile paving 



Tilmg, 
Pan-tiling laid dry . . 
Do. pointed ontside 
Do. pointed inside and ontside 
Plain- tiling laid to a 4-incli gango 
Do. . . to a 3J-inch gauge 
Do. . . to a 3-inch gauge 



1 

1 
f 

1 


To be mnltlplifid by 
the rate of woges for 
1 bricklayer and la- 
yoxaet per day. 


per yard 


•046 


do. 


•075 


do. 


•056 


do. 


•084 


nd do. 


•046 


do. 


•106 


do. 


•075 


do. 


•121 


do. 


•132 


do. 


•010 


. per square 


•422 


do. 


•685 


do. 


•790 


do. 


•739 


do. 


•764 


do. 


•790 



It would be impossible to give examples for every 
case that might occur ; but the following will show 
the method of valuing the principal descriptions of 
bricklayers' work. 



Ex, 1. — To find the value of a cubic yard of concrete, made in 
the proportion of six parts of gravel to one of lime. 

£ 8, d, 
1*1 yard of gravel, at per yard, prime cost 
Carriage of above to the works .... 
Three bushels of lime, at per bushel . 



per cent, profit 



Labour on the above, found by multiplying the 
rate of wages per day for a labourer by the 
decimal '335 



Value per cubic yard 



. £ 
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Ex, 2. — To find the value of a rod of brickwork. 



4300 stocks, at per thousand 
1^ yards of lime, at per yard 
Three loads of sand, at per load 



per cent, profit 



Scaffolding .... 

Labour per rod, found by multiplying the rate of 

wages per day for a bricklayer and labourer by the 



decimal 4'941 



Value per ro4 . 



Ex, 3. — To find the value of a foot of malm facing. 
No. 7 best malms (or seconds, as the case may be). 



at 



each 



DD*' the value of seven bricks, according to the 
quality with which the walls are built, the facing 

having been measured with the wall at 

each 

Extra value of the malm bricks .... 

Extra labour on the malm bricks, found by multiplying 
the rate of wages per day for a bricklayer by the 
decimal *014 ....... 



£ 8, d. 



£ 



£ 8, d. 



Ex. 4. — To find the value of a yard of paving, — say with stock 

bricks laid flat in sand. 

£ 8. d. 
36 stocks, at each ...... 

Sand ......... 



per cent, profit 



Labour, found by multiplying the rate of wages for a 
bricklayer and labourer by the decimal '046 



Per yard 



CALCULATION OF LABOUB. 
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Ex. 5. — ^To find the valae of a square of plain tiling, laid to a 
four-inch gauge. 

£ 8. d. 
COO plain tiles, at per thousand 
One bundle of laths and nails .... 

One peck of tile pins 

Three hods of mortar 



per cent, profit 



Labour, found by multiplying the rate of wages for 
a bricklayer and labourer per day by the decimal 
739 

Per square . ♦ . . 



£ 



TABLE, 

Showing the value of reduced brickwork per rod^ calculated at the 
several prices of 3/. 5«., 3/. 10s., 3/. 15^., 4/., 4Z. 5s., 4Z. 10s. per 
rod, for mortar , labour, and scaffolding ; and of bricks from 30s, 
to 60s. per thousand ; allowing 4500 bricks to a rod. 



Bricks 
per M. 




MortAr and Labour, per 


rod. 




£Z 5s. 


£Z lOa. 


£3 15«. 


£4 


£4 ba. 


£4 lOs. 


s. 


£ «. 


£ «. 


£ «. 


£ s. 


£ $. 


£ «. 


30 


10 


10 5 


10 10 


10 15 


11 


11 6 


32 


10 


10 14 


10 19 


11 4 


11 


11 14 


34 


10 18 


11 3 


11 8 


11 13 


11 18 


12 3 


36 


11 7 


11 12 


11 17 


12 2 


12 7 


12 12 


38 


11 16 


12 1 


12 6 


12 11 


12 16 


13 1 


40 


12 5 


12 10 


12 16 


13 


13 5 


13 10 


42 


12 14 


12 19 


13 4 


13 9 


13 14 


13 19 


44 


13 3 


13 8 


13 15 


13 18 


14 3 


14 8 


46 


13 12 


13 17 


14 2 


14 7 


14 12 


14 17 


48 


14 1 


14 


14 11 


14 16 


16 1 


15 6 


60 


14 10 


14 15 


16 


15 5 


16 10 


15 15 


52 


14 19 


15 4 


15 9 


15 14 


15 19 


16 4 


64 


15 8 


15 13 


15 18 


16 3 


16 8 


16 13 


66 


16 17 


16 2 


16 7 


16 12 


16 17 


17 2 


68 


16 6 


16 11 


16 16 


17 1 


17 6 


17 11 


60 


16 16 


17 


17 6 


17 10 


17 15 


18 
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SLATING, 

Slate is a natural material, which splits readily 
into thin slabs, and is largely used for building 
purposes, more especially as a covering to roofs, being 
lighter and more impervious to wet than tiles. There 
are various qualities of roofing-slates, those obtained 
from North Wales being most highly esteemed, on 
account of their great hardness and capability of 
being split into very thin plates. The weight of this 
slate is 180 lbs. per cubic foot. The Welsh slates are 
made into a great variety of sizes, but when used in 
roofing, one size only is used throughout the same 
roof; so that the gauge to which they are laid, or the 
distance from the bottom of one slate to the bottom 
of the next above or below, is the same all over the 
roof. They are usually laid with a lap of 2^ in,; 
the bottom of the next course above the eaves course 
extending 1^ in. below the middle line of the first or 
eaves course, and the bottom of the third course ex- 
tending 1 J in. below the middle of the second course, 
and consequently 2.^ in. (the lap) beyond the top of 
the first or eaves course ; and so on all up to the top 
of the roof. The gauge is therefore the half length 
of the slate less half the lap. 

Thus, in fig. 17 we have 3 courses of slates, in 



Fig. 17. 
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which the distance from a to 6 represents the lap^ 
and the distance from 6 to c represents the gauge. 

Westmoreland slates are coarser and thicker than the 
Welsh, although their weight per cubic foot is less, 
being about 173 lbs. They are used of all sizes in the 
same roof,,the largest being selected for the lower course, 
and gradually diminishing in size towards the top. 

Slating is sometimes laid upon close boarding 
nailed to the rafters; but is more frequently laid upon 
fir battens or slate-laths nailed to the rafters at dis- 
tances from centre to centre equal to the gauge to be 
given to the slates. Thus for countess slating with 
slates 20 in. long, in order to give a 2^ in. lap, the 
battens must be 8 ^ in. from centre to centre. When 
battening is used for Westmoreland slates, the dis- 
tance apart of the battens diminishes as they get nearer 
the top. As the battens are often put on by the slater, 
they may be included in the measurement and price of 
the slaters' work. Slates are fastened to the battens 
with copper or zinc nails, two to each slate, except in 
the very small sizes, which have one nail each. Holes 
are punched in the slates near the middle, for the nails 
to pass through. When slating is laid upon close 
boarding it is usual to put a layer of asphalted felt 
upon the boarding before laying the slates. 

Slating is measured superficial, and charged per 
square of 100 ft. In measuring, allow for the eaves, 
whatever the bottom course measures, and for the hips 
and valleys measure their length by 12 in., namely, 
6 in. on each side ; also the length of all irregular 
angles, as chimneys, dormers, &c., by 6 in. wide, as a 

L 
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fair allowance for cutting and waste. For circular 
slating allow one- third extra. Slate Ib also sawn into 
coverings for the hips and ridges, which are measured 
by the foot run, their thickness and width or girt 
being described. Slate steps are measured hy the 
foot run. Slate slabs, shelves, &c. are measured by 
the foot superficial; so also are slate cisterns and 
tanks, including iron bolts. 

In the following Table, the slating is all supposed 
to be laid with a 2^ in. lap. 

VALUATION OF SLATERS' WORK. 

TABLE or MATEBULB AMD UBOUB. 











CONBTAKT. 










T 


b* mutllpUfd br 


D^g^M 


# 


Irt 


3Dd 


lUt«°to 


"^ 


Ox [bM sI mtem 
For . d>la u>d 
aiKrarer per linj. 


L 


51 


^C!.| 












IbL 




1 


Singles . IJ-'^e" 


240 


1* 


n 


650 


"i 


180 




70 


Doubles . 13" , 7" 


Sna 


18 


Si 


400 


1T3 




66 


IadI<u>.!!maUllx8 


38fi 


33 


3fi 


313 


3' 


160 




63 


Do. large . 16 > 8 


460 


2fi 


33 


368 


H 


150 




60 




fiSO 




40 


310 


■i\ 


MS 




88 


ContitFM . 20x10 


73(1 


40 


64 


161 




137 




65 


Msrchionefls 23 X U 


0011 


4S 


80 


133 




133 




63 


Ducbi'sa . 24x12 


inoo 


«u 


SO 


130 


1} 


120 




60 


Princcflfl . 3*xH 


1264 

A too will 


70 


«0 


96 


li 


120 


■60 


Imperidls .30"x34" 


f 225 ft. 


1 












fcr") 36-24 


l3fi«ft. 


} 










■T6 


Wt9tmrlnd.,vflrioUB 


2-25 ( ... 


... 








■BO 



Ex. — To find the value of a eqaara 1 
copper nailed. 

No. 120 dncbesBBB, at per thouaand . 
1| lbs. copper nails, at per lb. . 

per cent, profit .... 

Laboar io preparing and la^ng, at per day 
Value per square 



slating, 
£ ». d. 
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CHAPTER IV. 
CAEPENTRY AND JOINERY. 



DEFDOTIONS. 

Carpentry is the framing together of timbers, as in 
forming roofs, floors, partitions, and all other work 
in which rough timber is employed. 

Joinery is the framing of wood together, for in- 
ternal and external finishings of houses; thus the 
linings of walls, the coverings of timbers, laying of 
floor-boards, the construction of doors, windows, 
stairs, &c. are included in the joiner's work. 

CABPENTBT. 

The timbers used in forming the floor of a room 
are called the Naked Flooring. There are three 
different kinds of naked flooring; namely, single- 
joisted floors, double floors, and framed floors. 

A Single-joisted floor consists of one series of 
timbers caJled joists ^ which are laid across the room 
from wall to wall with their broadest side vertical ; 
they are usually placed about 11 in. apart, and the 
floor boards are nailed on the top edge, the laths 
for the ceiling of the room below being nailed to their 
bottom edge. Their scantling, or sectional dimen- 

L 2 
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sions, varies according to the span of the room, or 
length of bearing as it is termed, and the load which 
they are required to carry; and as their strength 
increases with the square of their depth, but only as 
the breadth, a doubling of their depth produces the 
same eflfect on the strength as quadrupling their 
breadth, but with half the quantity of timber. Hence 
the advantage of deep and narrow joists, to which 
there is no limit but in the tendency to lateral bend- 
ing, for which transverse struts afford a remedy. 
These are usually placed in pairs crossing like an ><<, 
and are then called herring-bone strutting ; a row of 
which should be repeated every 5 or 6 ft. length of 
joist. The ends of joists are laid in the walls upon 
wall-plates^ or pieces of timber built in with the 
brickwork and generally the thickness and breadth 
of one course of bricks ; by means of the wall-plates 
the pressure of the joists is uniformly distributed 
over the whole length of the wall. When the joists 
are not all of exactly the same depth, the upper 
edges must be brought up to a perfect level by slips 
of wood laid under their ends upon the wall-plates ; 
this is called /t/mw^-u/? the ends of the joists. 

In forming the lowest floor of a building, it is 
usual to lay the joists upon sleepers^ or timbers laid 
upon brick piers or sleeper-walls at frequent intervals ; 
by which means the carpenter is enabled to use joists 
of smaller scantling and to save timber. 

The following is about the usual scantling for fir 
joists according to their bearings : — For 5 ft. bear- 
ing, 4i in. X 2 in. ; for 10 ft. bearing, 7 in. x 2| in. ; for 
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15 ft. bearing, lOin. x2^in.; for 20 ft. bearing, 
1 1 in. X 3 in. Where the floors have to carry extra- 
ordinary loads, the above scantlings must be in- 
creased in proportion. 

On account of flues, fire-places, openings for stair- 
cases, &c. it often happens that some of the joists 
cannot have a bearing on the wall. In such cases a 
piece of timber, called a trimmer^ is framed between 
two of the nearest joists that have a bearing on the 
wall; and into this trimmer the ends of the joists 
requiring support are mortised. This mode of fram- 
ing joists is therefore called trimming. Trimmers 
should always be of the same depth as the joists, but 
1 inch thicker. The joists into which the trimmers 
are framed are called trimming-joists \ these run in 
the same direction as the other joists, but must be 
stouter because they are weakened by having to 
receive the ends of the trimmers which are tenoned 
into them. 

When one piece of timber is framed into another 
piece, the part cut out of the latter is called a 
mortice^ and the part of the former which goes into 
the mortice is called a tenon. 

A Double Floor is formed of three tiers of joists; 
namely, binding-joists, bridging-joists, and ceiling- 
joists; the binding-joists or hinders have their ends 
resting on the wall and support the bridging -joists 
which are notched upon the top of them, and on these 
last the floor boards are laid. The ceiling -joists are 
merely timbers of small scantling spiked to the under- 
side of the binders to receive the ceiling-laths of the 
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room below. A section of such a floor is shown in 
fig. 18, in which a is the flooring, b the bridging- 



FiG. 18. 
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joists, c the binders, d the ceiling-joists. Fig. 19 
shows a transverse section of the same floor. 



\€l^ 



Fig. 19. 




The scantling of the bridging-joists depends on the 
distance apart of the binders, and will be found as in 
single-joisted floors. The scantling of the binders 
must also depend upon their distance apart, and the 
load they have to carry; but for common floors, 
where their distance apart is 6 ft., their scantling, 
when of fir, may be as follows : — ^When the bearing is 
10 ft., the scantling may be x 8 in. 8 in., or 10 in. x 
4 in. ; when it is 15 ft., the scantling may be 10 in. 
X 9 in., or 13 in. x 4 in. ; when it is 20 ft., the 
scantling should be 14 in. x 6 in. The ceiling-joists 
should be at least 3 in. x 2 in. when the binders are 
6 feet apart. 

Framed Floors have the binders framed into large 
baulks of timber called girders^ which last rest upon 
the walls or upon piers. In fig. 20 is shown a section 
of a floor of this description, a, a being the girders, b 
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the binders, c the bridging or floor joists, d the ceil- 
ing-joists. 

Fig. 20. 




The scantling of fir girders 10 ft. apart for ordinary 
floors, should be as follows. When the bearing is 
15 ft., the scantling should be 12 in. x 9 in.; when it 
is 20 ft., the scantling should be 14 in. x 11 in., or 
15 in. X 9 in. When it is 25 ft., the scantling should 
be 15 in. X 14 in., or 16 in. x 11 in. ; when it is 30 ft. 
the scantling should be 16 in. x 16 in., or 18 in. x 
12 in. When baulks of large scantling are used for 
the girders, they should be always sawn down the 
middle lengthwise, reversed, and the two parts bolted 
together; since timbers when used in large baulks 
are liable to twist. 

Lintels are pieces of timber laid across the open- 
ings in walls to carry the weight of the superstruc- 
ture ; their thickness or depth must depend upon the 
bearing or span of the opening and the weight above, 
but for ordinary windows and doors they are usually 
from 4 to 6 in. deep, and rest 9 in. at each end on 
the wall. 

Breast-summers, or Bressummers, are lintels 
placed over wide openings in walls, as for shop- 
windows, cart- ways, or openings for bay-windows; 
they are generally sawn down, reversed, and bolted 
together; and a truss of iron is sometimes introduced 
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between the two halves or flitches. A plate of 
wrought iron, the exact depth of the beam, is some- 
times introduced in the middle between the two 
flitches, and the beam is then termed a flitch-girder ; 
the thickness of the iron plate should be about one- 
twentieth of the thickness of the wood. If we 
multiply the breadth of the beam in inches by the 
square of the depth, and divide the product by the 
span or bearing in inches, the result multiplied by 
2300 will give the number of lbs, avoirdupois that 
may with perfect safety be distributed uniformly over 
the whole length of the girder, fir being the timber 
supposed to be used. 

Quartered Partition is frame-work cf timber for 
dividing the internal parts of a house into rooms, 
where there is no cross wall on the lowest story to 
carry a brick partition. This kind of partition should 
never be allowed to rest with the whole weight upon 
the floor-joists, but should be trussed in such a 
manner as to throw the weight as much as possible 
on the walls at the two ends. Quartered partitions 
are formed of longitudinal timbers at top and bottom, 
called head and siU^ into which are framed braces^ 
or timbers placed diagonally across the partition; 
they are filled in with upright pieces about 11 in. 
apart, called quarters^ to which the plaster-laths are 
nailed. 

Roofs in carpentry, are the timbers framed together 
for the purpose of receiving the slates, tiles, lead, or 
other material by which the top of the building is 
to be covered in. The simplest kind of roof is that 
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called a lean-to or shed-roof^ in which a number of 
timbers called rafters rest upon wall platea laid on 
two walls, one of which is higher than the other, as 
shown in figure 21, and consequently the rafters have 
a slope or fall towards the lower wall. 




A very common form of roof in town houses is the 
V-roof, or double lean-to, as shown in fig. 22. 




In this roof the rafters (r) rest at their feet upon 
two bearers (b) carried from back to front of the 
house, and forming a trough-gutter (g) along the 
middle. The upper ends of the rafters are supported 
by the party-walls. 

When the walls are both of one height the raflers 
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•re generally put together in -pur^, eloping upwards 
from each wall to a ridge-piece (marked b) in the 
centre, as shown in 6g. 23. 




A Hip Roof is one whose ends rise immediately 
from the wall, having the same inclination to the 
horizon as the sides have; a hipped roof is of a 
pyramidal form, and the angles made by the meeting 
of the planes which form the pyramid are called the 
hips. Jack'Tofters are the short rafters rising from 
the walls and framing into the hip-rafters. The length 
of the hip-rafter is found by dropping a plumb line 
from its vertex to meet a horizontal line from its foot, 
then adding together the squares of the lengths of 
those two lines, and taking the square-root of their 
sum. 

A Valley is the opposite of a hip, being the internal 
angle formed by the two planes of a roof. VaUey- 
hoard$ are boards laid on each side of the angle to 
receive the lead. 

In order to prevent the rafters of a roof from 
thrusting out at the feet, a horizontal piece of timber 
called a coUar (marked c, fig. 23) is nailed across each 



pair of rafters, at any convenient height, and halved on 
to them, as shown on £g. 24 : when this piece is placed 




at the feet of the rafters it is called a tie-beam (marked 
t), and in that case the roof has no outward thrust 
on the wall. When the span of the roof is consider- 
able, the tie-beam will have a tendency to bend in the 
middle ; to obviate which a piece of timber called a 
king-post (marked K, fig. 25) is introduced between 




the heads of the rafters and the centre of the tie- 
beam ; into the head of this post the rafters are framed 
and thus hold up the post, shoulders being formed in 
it for that purpose, the king-post holding up the 
centre of the tie-beam by means of a strap which is 
passed under it. Such a combination of timbers is 
called a truss or principal. When two upright pieces 
(fig. 26) are introduced to hold up the tie-beam, 
they are called queen-posts (marked q), and the 
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horizontal piece between their heads is called the 
straining 'beam (marked b). 




In order to stiffen the main rafters, pieces of wood 
called struts (marked s) are framed into the feet of 
the king or queen posts and also into the centre of 
the rafters. In the king-post roof the opposite thrusts 
of the struts counterbalance each other on the foot of 
the king-post ; but in the queen-post roof their thrusts 
have to be conveyed along a straining piece (a) 
placed between the feet of the queen-posts upon the 
top of the tie-beam. The mode of framing the feet 
of the rafters into the tie-beam is shown in fig. 27. 



Fig. 27. 




When a roof is framed in either of the foregoing 
methods, the trusses do not themselves directly carry 
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the slates or other covering, but are placed about 
10 ft. apart, and receive longitudinal beams called 
purlins or side- wavers (marked p), laid upon the prin- 
cipal rafters (d) of each truss, about 5 ft. apart ; 
upon these purlins are laid the common rafters 
(marked c) about 11 in. apart, on which the covering 
of slates, &c. is laid. The feet of the common rafters 
rest upon a piece of timber laid upon the wall or 
upon the ends of the tie-beam, which is called the 
pole-plate (marked e). 

When the covering for the roof is to be lead, the 
rafters must be laid over with close-boarding, on 
which the lead is secured by means of rolls of wood 
placed every 2 ft. or 3 ft. apart and fixed from bottom 
to top, and over which the lead is dressed. If slate 
or tile is the material of the covering, battens or 
laths are nailed horizontally along the rafters at dis- 
tances apart regulated by the gauge of the slates or 
tiles (see Slating and Tiling) : at the eaves of a 
slated roof an eaves-board is generally laid, to give 
solidity to the slating at that part ; and in order to 
check the rush of water into the gutter at the eaves, 
the slates are tilted up there by means of a strip of 
wood called a tilting-fillet) similar fillets are also laid 
along the edges of valleys, and wherever the slating 
abuts against a wall. 

When the ridge or hips are to be covered with 
lead or zinc, a rounded roll of wood is spiked to the 
whole length of hip-rafter or ridge piece, and is called 
a ridge-roll. When there is a parapet wall at the 
eaves of the roof, a gutter has to be formed by means 
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of horizon pieces called bearers^ spiked to the feet of 
the rafters, and on which the gutter-hoards are laid to 
receive the lead (fig. c, Plate 3). 

Ashlering is the name given to upright quarters 
fixed between the joists and rafters of an attic or 
room in the roof^ to cut off the acute angles formed 
by the feet of the rafters with the joists. 

A CuBB-ROOF, or Mansabde, is one in which the 
rafters on each side are in two separate lengths, and 
form an external angle (a) at their junction, as in 
fig. 28. A collar-beam (c) is introduced at the junc- 
tion of the two sets of rafters. 



Fie. 28. 




The pitch of a roof is the angle which the feet of 
the rafters make with the tie-beam ; and the pitch is 
said to be high or hw^ according as this angle is large 
or small. When the covering of the roof is lead or 
zinc, the pitch may be as low as 4*^, or just sufficient 
to allow the water to run off; for slating and tiling, 
it should never be less than 25** to 30**. 

Roofs may have the feet of their rafters prevented 
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from thrusting outwards without employing a hort- 
zontal tie-beam, as shown in figs. 29, 30, 31. 



Fig. 29. 



Fig. 30. 



Fig. 81. 






Domical or Cylindrical roofs may be con- 
structed of timber, on the principle suggested by 
Philibert de Lorme, as shown in fig. 32. In this 



Fig. 82. 




method a series of curved ribs are placed so that their 
lower ends stand upon a curb at the base, and the 
upper ends meet at the top, diagonal struts being 
introduced between them. These ribs are formed of 
planks put together in thicknesses, with the joints 
crossed and well bolted together ; there should be at 
least three thicknesses in each rib, not bent, but ap- 
plied flat together in a vertical plane, and their edges 
cut to the proper curvature ; the layers of the ribs 
may be held together without bolts, by merely the 
horizontal rings or purlins, which pass through a 
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mortice hole in the middle and have themselves a 
slit into which a wooden key is driven on each side 
of the rib, as shown in the figure. 

Collar-roofs are frequently used over Gothic 
buUdings of moderate span, as shown in fig. 33. 

Fig. 33. 




In this form of roof the collar is placed high up, 
tenoned into the rafters, and secured thereto with 
oak pins. Diagonal pieces, called braces^ are also 
tenoned into both the collar and the rafters, and 
secured with pins. The foot of each rafter is framed 
into a horizontal wall-piece^ which is notched upon 
the wall-plate and lies across the whole thickness of 
the wall; into the inner end of this wall-piece a 
vertical strut is framed, and also into the rafter 
itself. By this arrangement the outward thrust on 
the wall is greatly counteracted, and the weight 
thrown nearly vertically upon it. 



Hammer-bbam roofe are sometimes found over old 
Gothic buildings, and their form is shown in fig. 34. 




In this kind of roof we may suppose that the feet 
of the rafters are first prevented from spreading by 
being framed into a tie<beam; the middle part of the 
tie-beam is afterwards cut away, and the remaming 
parts (marked h) are called hammer-beams. To pre- 
vent these beams from thrusting outwards, a diagonal 
strut (marked a) is framed into its inner end, and also 
into a vertical wall-piece (w), which is itself framed 
into the underside of the hammer-beam. A vertical 
strut (marked %') is also placed between the rafter 
and the end of the hammer-beam. By this means a 
considerable amount of the thrust of the rafters is 
thrown vertic^y down the walls. There wiU, how- 



162 



CARPENTRY AND JOINERY. 



ever, always remain sufficient horizontal thrust to 
push out the walls, if they are not built very strong, 
or supported by external buttresses. 

Babge-boabds are boards of an ornamental cha- 
racter, used on gables where the covering of the roof 
extends beyond the face of the wall. The barge 
projects from the wall a few inches and either covers 
the rafters or occupies their place. The slating or 
tiling projects over the face of the board. 

When a wall-plate is carried along two adjoining 
sides of a wall, as in the case of a hipped-roof, it is 
usual to halve the two ends upon each other, so as to 
prevent them from separating at the angle, as shown 
on fig. 35. 



Fig. 36. 



J 




It frequently happens that a long straight piece of 
timber is required, as in the tie-beam of a roof of 
large span ; it is then usual to make the beam in two 
lengths, which are joined in the middle. The simplest 
method of joining beams longitudinally is by means 
of a Jished'joint^ the two ends being made to abut 
against each other, and a plate of iron bolted on each 
side, so as to cover the joint and prevent it from open- 
ing. Another mode is called scarfing^ as shown on 
fig. 36, in which each piece is toothed out to receive 
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the other, and the two are fastened together by 
keyed wedges driven through the timber. 



Fig. 36. 




Centering is a framework of timber temporarily 
erected to support the arch-stones or voussoirs of an 
arch during its construction, and until the mortar in 
which the stones are bedded has become sufficiently 
set to allow the arch to stand without any inter- 
mediate support. Centerings are composed of several 
separate vertical trusses connected by horizontal ties, 
and stiffened by braces, the nature of such trusses 
depending upon the span of the arch. In small 
arches formed over openings in the wall of a house, a 
centering is made by forming two turning -pieces cut 
to the shape of the arch, to which boards are nailed 
for the voussoirs to rest upon. In large arches great 
care has to be taken in the construction of the 
framing for the centering, in order that it may not 
lose its shape by the pressure of the voussoirs, the 
laying of which must always be proceeded with uni- 
formly on the two sides of the arch. In designing 
the centering of a large arch it must be borne in 
mind, that the voussoirs near the crown press with 
greater force upon the framework than those near 
the springing; hence it is necessary that the center- 
ing be made stronger and stiffer in the upper parts 
than in the lower. On account of the adhesion of 

M 2 
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the mortar to the bricks or stones forming the arch, 
there is little or no pressure on the centering until 
the joints make an angle of 30** with the horizon; 
and when they make an angle of 45** with the horizon 
the pressure amounts to only one-fourth of their 
actual weights ; at an angle of 60** their pressure on 
the centering is over one-half their actual weights; 
but it may be taken as a general rule, that any 
voussoir in which a plumbline from the centre of 
gravity Mis outside its lower joint, presses with its 
full weight upon the centering until the whole arch 
is completed or keyed-up. 

Park and garden fences are formed with oak posts 
let into the ground 9 ft. apart, to which are fratned 
horizontal bars called arris-rails, against which the 
feather-edged (thicker on one edge than the other) 
oak palings are nailed. A 1^ inch oak plank 12 in. 
wide is fixed at the bottom. Fences are measured by 
the rod run of 16 ft. 6 in. or 5.^ yards, and valued 
according to the height of the palings. If oak cap- 
ping is placed on the top, it is measured extra ; the 
plank at bottom is also measured extra. 

Timber used in carpentry being cut out of trees 
which have grown by annual deposits of new layers 
of wood on the outside, it follows that the different 
layers of which it is composed possess different qua- 
lities of hardness and strength; the old or inner 
layers being the hardest, and the outer or new layers 
being the softest. If we suppose fig. 37 to represent the 
section, taken transversely, of a timber tree, the inner 
circle a will be the boundary of the wood proper ; 
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the next circle b that of the last deposit, and the 
space between these two circles is called the sap- 
wood; the outer circle c represents the bark, which is 
stripped off before the tree is cut up into timber. 




If, then, a baulk of timber is cut out of the tree as 
shown by the square defg, the four comers will 
consist of sap-wood, and will be useless for purposes 
of construction. To obtain a baulk entirely free 
from sap-wood, it is necessary to cut the tree as 
shown by the square hi k I. The sap-wood pos- 
sesses very little strength, and is also very liable to 
decay ; its presence in timber can easUy be detected 
by its totally different appearance to the inner wood. 
In old trees the part in the centre (0) called the ptth 
is the first of the inner wood that decays, and the 
dead-hnota found in wood are the dried-up or partly 
decayed pith of the branches. Baulks of timber are 
also frequently found, when cut down the middle, to 
be rotten in the centre ; hence it is never advisable 
to use them in their natural size and shape; but 
when employed as girders or bressummers, they 
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should be sawn down, reversed, and bolted together, 
by which means any tendency to twist is prevented, 
as well as any internal decay detected. 

The weight which a beam, when supported at each 
end, will bear in the centre is found by multiplying 
its breadth by the square of its depth, and dividing 
the product by the length of the bearing, all the 
dimensions being in inches; the quotient is then to 
be multiplied by 4300 for Riga fir, and by 6600 for 
English oak, and the result is the hreaking-weight in 
lbs. avoirdupois. If the weight is uniformly distri- 
buted over the entire length of the beam, the break- 
ing-weight will be twice as great as when it is all 
concentrated at the centre. The permanent-load 
which a beam of wood is made to bear, should not be 
greater than one-sixth of the breaking-weight. If a 
beam whose transverse section is a paraUelograra of 
unequal sides is laid with its broader side horizontal, 
it will bear much less load than if laid with its 
broader side vertical, the strength being proportional 
to the square of the depth, but simply as the breadth. 
Thus, if one side of the section is double the other 
side, the strength of the beam, when laid with the 
broader side vertical, is double what it is when bid 
with the same side horizontal. 

Timber when used as struts, pillars, or shores, has 
to sustain a load acting in the direction of its length, 
which tends partly to crush the fibres and partly to 
bend them. When the length of a pillar is more 
than twenty-five times the breadth or diameter, the 
resistance to crushing does not come in play, but the 
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timber yields by bending only. In this case, the 
breaking-weight in lbs. avoirdupois is found by divid- 
ing the fourth power (or square of the square) of the 
diameter in inches by the square of the length in feet, 
and multiplying the quotient by 24,542 for oak, and 
by 17,511 for red deal. The permanent load ought 
not to exceed one-tenth of the breaking-weight, so 
that it may be found at once by using 2454 and 1751 
respectively as the multipUers. In this case the 
weight is supposed to act directly down the axis of 
the pillar; but if it acts otherwise, as down the 
diagonal, the resisting power will be reduced to one- 
third of the above. 

When the length of pillars or struts is less than 
twenty-five times and more than ten times their 
diameter, they yield partly by crushing and partly 
by bending. To obtain approximately their strength, 
first find the breaking-weight, as above described for 
long pillars, and multiply that quantity by the area 
of the section of the pillar in inches, and then by 
6000 for fir, and by 10,000 for oak; then take 
three-fourths of the area of section multiplied by 
either of the above numbers (according to the ma- 
terial), and add it to the breaking- weight first found ; 
divide the first found breaking-weight by the last- 
named sum, and the quotient is the true breaking- 
weight in lbs. avoirdupois. 

For pillars whose length is less than ten times the 
diameter, the resistance to crushing need only be 
considered, and it is found by multiplying the area 
of section in square inches by one or other of the 
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4iWY\^iiientioned numbers according to the material 

The following rule will enable us to find with 
i^ufficient accuracy the breaking-weight of a square 
pillar of oak, in which the length is more than 5 
times the diameter or side of the square: take the 
ratio of length to diameter, square it, and add it to 
350; then divide 34,000 by the sum, and the re- 
sult is the breaking-weight in cwts. per square 
inch of section ; this multiplied by the number of 
square inches in the cross section gives the strength 
of any particular pillar. If the pillar has a circular 
section, first multiply the ratio of length to diameter 
by f before applying the rule. The safe permanent 
load may be taken as i^th of the breaking- weight, 
as found by this rule. The ends of the pillars are 
supposed perfectly flat and parallel, and the load 
pressing directly down the axis of the pillars. 

These rules for calculation of the strength of 
timbers can only be considered as approximations, as 
much -will depend on the part of the tree from which 
the beam is cut ; the wood cut fi*om the inner part 
being stronger than that cut from the outer part. 
The strength of timber also varies ver}^ much ac- 
cording to the amount of water it contains ; that of 
very wet timber being only half as great as of that 
which has been well dried. 

When timber is used in tie-beams, braces, or collars, 
it has to resist a stretching-force, which is directly 
proportional to the area of its transverse section. 
The force (in lbs. avoirdupois) that will tear asunder 
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the fibres of a piece of timber by stretching in the 
direction of its length is found by multiplying the 
sectional area in square inches by 12,000 for fir, and 
15,000 for oak. 

The several timbers which compose a framed truss 
are subjected to every variety of strain that has been 
above mentioned. The rafters have to bear a com- 
pressing-force in the direction of their length, and 
also a transverse strain perpendicular to their length. 
The tie-beam is subjected to a stretching-force acting 
in the direction of its length, and also to a trans- 
verse strain arising from its own weight and that of 
the ceiling attached to it. The collars are strained 
by a stretching-force in the direction of their length, 
and also transversely by the action of their own 
weight, which may be considered as a load uniformly 
distributed over their whole length. The king and 
queen posts are strained by a stretching-force only 
acting in the direction of their length; the struts 
by a compressing-force acting down their length, and 
also by their own weight acting transversely when 
they are not placed vertical. Braces are always sub- 
jected to a stretching-force acting longitudinally, and 
also to a transverse strain from their own weight, 
increasing in magnitude as they are more and more 
inclined from a vertical position. Straining-beams 
are subjected to a longitudinal compressing-force, and 
also to the transverse strain from their own weight. 
Purlins are only strained by a transverse force arising 
from their own weight and the load of the roof 
covering which is laid upon them. Hammer-beams 
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sre snbjected to a longitadinal ext^idiiig force. The 
strains on the timbers of floors, lintels, and bres- 
sommers, may be considered as entirely transverse or 
perpendicular to their length. The action, however, 
of all transverse strains is to stretch the fibres on 
one side of the beam, and to compress them on the 
opposite side. 

Tlic scantlings of the several timbers of a ting-post 
root vary according to the span or bearing. For 
a span of 20 ft., the tie-beam should be 9 in. by 
6 in.; for 24 ft., llin. x5in.; for 30 ft., 12 in. by 
6 in. The scantling of the king-post for the above 
spans should be — 4 in. by 3 in. ; 5 in. by 4 in. ; 6 in. 
by 5 in. The principal rafter8-4 in. by 4 in.; 5 in. 
by 4 in. ; 6 in. by 4 in. The struts — 4 in. by 2 in.; 
4 in. by 3 in.; 5 in. by 3 in. The purlins, when the 
trusses are 10 ft. apart — 8 in. by 5 in. ; 9 in. by 5 in. ; 
9 in. by 9 in. Common rafters, 4 in. by 2 in. 

In a queen-post roof of 36 ft. span, the tie-beam 
should be lOin. bySin.; of 40ft. span, llin. by 
6 in.; of 44 ft. span, 12 in. by 6 in. The queen-posts 
for the above spans should be — 6 in. by 4 in. ; 6 in. 
by 4 in. ; 6 in. by 5 in. The pinncipal rafters — 6 in. 
l^ 5 in. ; 6 in. by 6 in. ; 7 in. by 6 in.; the straining- 
beam — 7 in, by 6 in.; 8 in. by 6 in. ; 9 in. by 6 in. 
The struts, 4 in. x 3 in. The purlins, where the trusses 
or principals are 10 ft. apart, 9 in. by 5 in. The com- 
mon rafters, 4 in. by 2 in. 

The pitch of the roof is supposed here to be about 
30**, the covering slate, and the timber the best 
Memel or Riga fir. If a heavier material, as tiling 




JOINERY. 171 

or lead, is employed as a covering, greater strength 
must be given to the timbers. 

The tie-beams whose dimensions are ^ven above 
are supposed to have to carry the weight of a ceiling 
in addition to their own weight. Where there is no 
ceiling, a light iron tie-rod may be substituted, with 
economy, for the heavy tie-beam. 



JoiNEBs'-woBK requires greater accuracy of work- 
manship than carpenters' -work, being nearer to the 
eye and subject to closer inspection ; the joints must 
therefore be accurately fitted, and the exposed sur- 
faces rendered perfectly smooth. The wood used in 
joinery, called sftijf, consists of planks or boards, 
deals, and battens, according to their widths; their 
thickness as imported being 2^ in. or Sin. Battens 
vary in width from 2 in. to 7 in. ; deals are generally 
9 in. wide; planks are 11 in. wide. 

Gbooving, or Ploughing, is the forming a channel 
or groove of uniform width in a piece of wood as in 
fig. 38, marked G. 




Rebating is the catting a rectangular strip or 
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rebate out of one side of a piece of wood, as in 
fig. 39, marked E. 




Mortising is the cuttiDg a rectangular cavity or 
mortise within the surface of a piece of wood, in 
order to receive a corresponding rectangular piece, 
called a tenon, projecting from another piece of wood, 
as in fig. 40, h being the mortise, and T the tenon ; 




the parts (s) firom which the tenon projects are called 
the ahwldera. 

An Abbis is the sharp edge or external angle 
formed by the meeting of two plane surlBces. 

ToNGUEiNO is the insertion of a thin slip of wood 
or iron, called a tongue, into grooves cut or ploughed 
in two pieces of wood, for the purpose of keeping 
their feces in one continuous plane, as in fig. 41, 
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T being the tongue; when the tongue is cut across the 
grwn of the wood, it is called a featker-tongue. 

A Mitre is the diagonal joint which two pieces of 
wood make with each other when meeting at an 
angle, as M in fig. 42. A mitred border 'w put round 




the hearths of fireplaces, to separate them from the 
wood floor. 

Shooting is the term applied to the making a 
straight edge to a board, which is then said to be ehot. 

Dovetailing is the joining two boards by indent- 
ing them together, the sections of the projection and 
hollows being in the form of a dovetail, as shown in 
fig. 43. 




Clamping is when se^ eral boards are fastened to- 
gether to form one plane surfiice, by means of another 
board, or clamp, fixed transversely at each end by 
means of mortise and tenon, or by a groove and tongue. 
If the clamp forms a mitre at each end with the two 
outer boards, it is then said to be mitre- clamped. 
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Blockings are small pieces of wood fitted and 
glued to the interior angle of two boards, in order to 
strengthen the joint, as in the junction between the 
treads and risers of stairs. 

Housing is the cutting a piece out of one board for 
the insertion of the end of another, in order to fasten 
the two together. 

Staircases are flights of steps for passing from 
one floor to another, and are formed with treads 
and risers, the riser being mortised into the tread 
which overhangs it with a nosing, which is generally 
rounded or moulded. The ends of the treads and 
risers are supported on string-boards, one placed 
against the wall and called the wall-string, and the 
other at the outer ends called the outer-string. The 
treads and risers are housed into the wall-string, and 
also into the outer-string which is then called a close 
strings or the outer string-board is cut away to 
receive them, in which case it is mitred to the treads 
and risers, and the nosings of the steps are continued 
round their outer ends. When the stairs are formed 
in two flights, with a landing or resting-place be- 
tween, the term quarter-space or half-space is applied 
to the resting-place, according as a quadrant or 
semi-circle is described in passing from one flight to 
the other. 

The stairs which turn round a solid newel-post, or 
a circular well-hole, are called winders, the treads 
being wider at the inner end next the wall than at 
the outer end. The newel-post is an upright piece of 
wood into which the string-boards are framed. The 
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term dog-legged stairs is applied to those which have 
no well-hole, the steps being fixed to newels and 
string-boards. The carriages are pieces of timber 
placed underneath the steps and following the pitch 
of the staircase, to give firmness to the flight. The 
handrail is a bar or rail raised upon slender posts 
called baUusters, to protect the outer edge of the stair- 
case and to assist persons in ascending and descending. 
When the handrail is made continuous round a well- 
hole staircase the part where it turns round the well 
is called the vrrithe or wreath. A ramp is where the 
handrail makes a sudden rise without turning round, 
as in framing into a newel-post. Handrails are 
jointed together in lengths and fastened with handrail 
screws. A curtail-step is the first step by which a 
staircase is ascended, finished at the end in the form 
of a scroll. The apron-piece^ or pitching-piece^ is a 
horizontal timber let into the walls on each side of 
the landing or half-space of a staircase to which the 
carriages are fastened. The apron-lining is the thin 
deal facing which covers the apron-piece. 

Skikting is a narrow board or margin placed 
against the wall of a room next the floor, and is 
either moulded or plain. It is fastened to a narrow 
slip of wood called the skirting-ground^ which is 
nailed to plugs let into the wall. 

Linings of a door are the internal facings which 
surround the jambs or sides, and the sojit or top, of a 
door opening ; they are rebated to receive the door ; 
when rebated on both edges for the sake of unifoi'mity, 
they are said to be dovhle-rebated. 
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Grounds are pieces of wood which are placed 
round openings, and wherever the plaster of a room 
is to stop abruptly, for the plaster to finish against, 
and are made the exact thickness of the plaster ; they 
are nailed to plugs let into the wall. 

ARCHrrEAVES are the mouldings which are planted 
round door, window and other openings. 

Boxings are the cases into which shutters arc 
folded when hung in more than two widths. Bach 
flaps are the parts of the shutters which fold into the 
boxings. Window-back is the framed lining below 
the window, between the window-sill and the floor; 
elbows are the corresponding linings under the box- 
ings of the shutters. 

Angle-staffs are slips of wood fastened to plugs 
at the corners of chimney-breasts for the purpose of 
protecting the plaster, which would be broken off if 
brought to a sharp arris. Angle-staffs are either 
square or beaded: if the walls are intended to be 
papered, square staffs are used; but if they are to be 
painted, beaded staffs are fixed, and the plaster is 
quirked against them. 

Matched-boarding is when a number of boards 
of equal width, having a bead and tongue worked on 
one edge and a groove on the other edge, are fitted 
together to form one surface. 

A Sash is the part of a window intended to receive 
the glass, and is made to open and shut. Hung- 
sashes are formed in two parts or sheets^ called the 
top and the bottom sash ; these work in two grooves in 
the sash-frame or case^ and are hung by cords passing 
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over pullies and attached to balance- weights concealed 
at the back of the case ; the grooves in which the 
sashes work are called pulley -pieces^ and are separated 
by a parting-slip^ which keeps the two sashes apart, 
and enables them to pass each other without touching. 
The bottom of the sash-frame, called the sill^ which is 
generally of oak, is sunk, and weathered outwards to 
carry off the rain. The sashes consist of upright 
pieces or stiles^ top, bottom, and meeting rails^ and 
sash-bars. These are rebated on the outside to receive 
the glass, and moulded on the inside in various forms, 
the most common of which are the plain chamfer bar, 
the ovolo, the lamb's-tongue, and the astragal and 
hollow. The sashes and frames are always taken in 
one measurement, the thickness of the sash and 
character of moulding being described, and also the 
quality of axle-puUies, whether iron or brass, and the 
kind of cord used for hanging. When only one sheet 
of the sash is made to open, it is said to be single-hung ; 
when both sheets open, the sashes are double-hung. 

Casements are sashes which are hung to a solid 
rabbeted frame by means of hinges; they are also 
called French windows when hung double^ or in two 
parts folding together. 

Dormer is a window made upon the slope of a roof, 
the frame being set up perpendicularly ; the sides next 
the slating are termed the cheeks. 

Skylight is a window placed over an opening 
made in a roof, and generally follows the slope of the 
roof, being raised a few inches above the slating to 
keep out the rain-water. 

N 
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Brass Sash-bars for shop windows are made with 
a core of wood, covered over by a thin sheet of brass 
stamped or rolled to various forms and motddings ; 
they are measured by the foot run, the price varying 
with the size and character of the moulding. 

Stall-board is the framing which forms the part of 
the shop-front which is below the glass of the window. 

FaclAl is the board placed above the glass of a shop 
window, and covers up the bressummer. 

Dishing is cutting away to a bevel the edges of a 
hole cut in a piece of wood, as in the seat of a water- 
closet ; the term dishing-out is also applied to the 
formation of coves to a ceiling. 

Canting is a term used for cutting off the corner 
of an angular piece of wood or framework. 

FLOORS. (Plate 2.) 

Floor-boards vary in thickness up to 3 in. ; and 
being always cut out of 2| in. or 3 in. stuff, they are 
often described according to the number of saw- cuts 
required to be made in the original stuff. Tims, 
when 3 in. stuff is cut into floor-boards by one saw- 
cut, the floor-boards so obtained are said to be one- 
cut or 1^ in. thick; if by two saw-cuts, they are 
termed two-cut or 1 in. thick ; if by three saw-cuts, 
they are termed three-cut or f in. thick. The actual 
thickness of floor-boards, when laid, is always about 
one-eighth of an inch less than that by which they 
are called, on account of the loss by the saw-cut and 
the planing of one side. Floor-boards are cut out of 
planks, deals, or battens ; but the best floors arc made 
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out of battens, which should be as narrow as possible, 
since wide boards are liable to warp and become 
hollow in the middle. 

FoLDixG-FLOORS (fig. 1, Plate 2) are laid four 
boards together, which are shot as nearly as possible 
to fit a given space, and forced downwards folding 
into their places. These are the commonest and 
cheapest kind of floors. 

Straight-joint Floors (fig. 2). — The boards are 
carefully laid the length of the room in regular 
straight joints, and their heading-joints should be 
either splayed (fig. 6), ploughed and tongued (fig. 7), 
or executed (as fig. 8), taking care to break them 
at proper distances. Sometimes the edges are also 
ploughed, and fastened together with tongues ; or else 
mortised and tenoned by a mortise-groove being cut 
on one edge, and a tenon on the other edge of each 
board; these are called tongued-Jloors. 

DowELLED-FLOORS (fig. 3). — The boards are laid 
straight, joined with wood or iron dowels, or pegs let 
into the edges to confine them down, instead of nails 
from the face of floors, having them only on the edges 
of the boards. 

Figs. 4 and 5 show the methods of replacing a 
board in the middle or end of a dowelled floor, should 
one be damaged, without disturbing the dowels in 
the boai'ds on either side. 

Wainscot-floors should have iron dowels, but deal- 
floors may have dowels made of beech, as the dowel 
should certainly be made of a material much stronger 
than the floor. If beech, they should be formed as 

N 2 
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at A, and cut square ; and being driven into round 
holes in the battens makes them draw. 

In dowelled-floors the dowels are set from 6 in. to 8 in. 
apart, and the heading-joints ploughed and tongued ; 
and no heading-joint of any two boards ought to be 
allowed to meet that of two other boards, or to form 
a straight line equal to the width of two boards. 

Wainscot-floors and first-class deal batten floors 
should never be laid directly on the joists, but a 
commoner kind of floor should be first formed, and 
the finishing one laid in the opposite direction upon it. 

Parquetry-floors are made with pieces of variously 
coloured woods, laid in geometrical patterns, and 
tongued together, a connnon deal-floor being first 
laid upon the joists to receive the parquetry. 

Weather-boarding consists of boards nailed lap- 
ping one over the other, so as to keep out weather ; 
the boards are generally made thicker at one edge 
than the other, and are teruied feather-edged boards; 
the thick edge of one board is lapped about an inch 
over the thin edge of that next below it, and the 
nails driven through the lap. 

Sound-boarding consists of short boards placed 
transversely between the joists, on fillets nailed half 
way down the joists, for the purpose of receiving a 
coarse plaster, called pugging, to prevent the trans- 
mission of sound from one story to another. 

DOORS AND FRAMING. 

Ledged-doors are the commonest kind of doors, 
and are formed by placing boards side by side. 
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tongued or tenoned one into the other, and fastening 
them together at the back by horizontal boards called 
ledges. Coach-house doors are also made in this 
manner, but with upright pieces at each edge framed 
into the ledges, and cross-braced in addition. 

Panel-doors and Panel-framing consist of ver- 
tical and horizontal pieces mortised and tenoned into 
one another, so as to form rectangular compart- 
ments. 

The upright and horizontal pieces of any framing 
are called respectively atUes and raUs^ and the thin 
filling-pieces jpan^fe. The grooves to receive panels 
are one-third the thickness of the framing; but the 
panels themselves may vary from this up to two- 
thirds thereof, or twice the groove. In this latter 
case they are flat on one side, coming no more for- 
ward than the groove; but on the other side they 
come out to the same plane with the face of the 
framing, and are called flush panels. To obtain the 
strength of these without their bald flat appearance, 
the continental artists invented the mode of sloping 
off a margin all round them, so that the framing, 
though not more prominent than their centre part, 
might project and cast shadow on this margin ; and 
these are called raised panels. In the richest variety, 
one or more mouldings separate the margin from the 
centre, and these are movlded raised panels. Panels 
may also be as thick as the framing, and either raised 
on both sides^ or flush and raised. 

The chief modes of finishing or marking the sepa- 
ration of the framing and panels are these : — 
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Bead-butt, or Bead and Butt, when the panel's 
face is flush, and two small round mouldings, or 
beads^ are struck along its two lateral edges. 

Bead-flush, or Bead and Flush, when similar 
beads are struck, not on the panel itself, but on the 
edges of the stiles and rails, so that they form a bead 
border all round it, mitring at the comers. 

Square, when the panel's face is flat, and the 
framing simply projects before it with a square 
edge. 

Chamfered, when this edge is merely pared off to 
a narrow diagonal face; and the chamfering is said 
to be stopped when this face does not mitre round 
the corners, but finishes a little short of them, to 
avoid weakening the junctions. Stopped chamfers 
are common in Gothic work, both for edges of panel- 
ling and for angles of timbers or posts. 

Bead and Flat is when a flat panel is sur- 
rounded by a bead, or three-quarter cylinder, wrought 
on the projecting stiles and rails. 

OvoLO AND Flat, a convex moulding, whose sec- 
tion is a quarter circle or quarter oval, surrounding 
a flat panel. 

OvoLO AND Raised, the same round a raised 
panel. 

Ogee Flat, or Ogee and Raised Panels a mould- 
ing of contrary flexure, instead of one only convex. 

Quirk Ovolo, or Quirk Ogee, &c., when the 
curve of either of these mouldings returns inward, 
after its greatest projection forward. 

The general term Moulded will apply to the four 
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last finishings, or to any in which these mouldings 
are combined, to whatever extent. 

The description of any piece of panelled framing, 
as a door, &c., may thus be given by describing each 
side separately, as in the abbreviations about to be 
proposed. 

The panelled construction is properly only adapted 
to internal doors, for external ones should present, 
outwards to the weather, as little lodgment, and 
therefore as smooth a face, as possible ; and the 
natural ornament or relief to the baldness of such a 
face is obviously furnished by the hinge attachments 
and other metal work. See Frontispiece. 

In doors moulded on both sides, the grooves for 
panels must be ploughed deeper than the moulding, 
to prevent light showing through the mitres, should 
the deals shrink ; but if framed with a square back, 
there is no necessity for ploughing so deep. 

As the mouldings, however, are now seldom really 
part of the work, but imitated on strips of wood 
stuck on afterwards, the above rule seldom applies. 

The joints of panels should be ploughed and 
tongued. 

All tongues should be cut across the grain of the 
wood. 

ABBREVIATIONS. 

The same observations respecting abbreviations 
will hold good, but to a greater extent, with the 
carpenter and joiner than any of the other trades; 
and even the most complicated, as sashes and frames. 



184 



CARPENTRY AND JOINERY. 



which may appear at first unintelligible, will very 
soon be read with as great fiicility and equal accu- 
racy, with all their varieties, as they could possibly 
be if written at full length : viz. : — 



FOB TIMBER. 



L N Labour and nails only. 

I/toQ'P- Labour to Quarter 

Partitions. 
Fir or TRo Cube Fir rough. 
Oak iBnd Bond. 



Ro and L Rough and Labour. 

W Wrought. 

F Framed. 

B Beaded. 



Example, 


C Fur, W, F, R, & B . Cube Fir, wrought, framed, rebated, and beaded 


FOR DKALFl, after describing their thickness. 


Inch deal R Inch deal rough. 


D DoTetailed. 


£ S Edges shot. 


F Framed. 


WIS Wrought one side. 


K Eejed. 


W 2 S Wrought two sides. 


M & C Mitred and chamfered. 


G Grooved. 


S Sunk. 


B Beaded. 


P Plugged. 


F T Ploughed and tongued. 


L Ledged. 



Inch deal, W 2 S, F & B 
Whole deal, Wl S, PT. 
1H^*^2S, M&C . 



Example, « 

Inch deal, wrought two sides, framed 
and beaded. 
. Whole deal, wrought one side, ploughed 
and tongued. 
1^ deal, wrought two sides, mitred and 
chamfered. 



DOORS. 



R,G&L 
W, L, R, B 


Rough, grooved, and 
ledged. 

Wrought, ledged, re- 
bated, and beaded. 


S 

B.B&S 

BF^ 


Square. 

Bead, butt and square. 

Bead flush. 


BP 


Bead flat. 


BS 


Both Bides. 


OP 


Ovolo flat. 



ORP 

QOB 

OG 

Q^'OG 

Q^OGB 

OGF 

OGRP 

DM 

BM 



Ovolo raised panel. 

Quirk ovolo and bead. 

Ogee. 

Quirk ogee. 

Quirk ogee and bead. 

Ogee flat. 

Ogee raised panel. 

Double margin. 

Broad margin. 



MEASURING CARPENTERS' WORK. 185 



Example, 



1 J D», W L, R & B doop . 

1 J D», 4 P, Q G & B, & B i* doop 



One and a quarter inch deal, wrought 
ledged, rebated and beaded door. 

One and a half inch deal, four panel, 
quirk ogee and bead, and bead 
flush door. 



FLOORS. 




Inch W D Floor F Inch white deal 


Ro, £S 


Rough, edges shot. 


floor, laid fold- 


WF 


Wrought, laid folding. 


ing. 


WSJ 


Wrought, straight joint 


1 J y D, R F Floor Inch and half yel- 


D 


Dowelled. 


low deal, rough 






folding floor. 







Exampie, 

11- vvj iTiroTii TTT-of^i ^^^^ yellow deal, wrought straight 

1+ inch y deal, WSJ floor, HJP..^^ i.j- ••T i lj 

T P V I ^^ ^ooTt heading joints ploughed 

' ' ( and tongued, edges nailed. 

SASHES AND FRAMES. 



D C frames, D S sills, W P P, B 
& P S, 1| W a & h Sashes, I) h, B, 
P, P L & L weights. 



fDeal case frames, oak double sunk 
sills, wainscot pulley pieces, beads 
and parting slips, 1^ inch wainscot 
astragal and hollow sashes, double 
hung, brass pulleys, patent lines, and 
lead weights. 



Any yariation from this description may be made with ease ; viz., if 



IBP Iron box pulleys. 

BAP Brass axle pulleys. 

S H Single hung. 

C W L Common white line. 

I P Iron pulleys. 

I W Iron weights. 



M P P, B & P S Mahogany pulley 

pieces, beads and 
parting slips. 

D P P, B & P S Deal pulley pieces, 

beads and part- 
ing slips. 



ON MEASURING CARPENTERS' AND JOINERS* WORK. 

There are two methods of measuring carpenters' 
work : one by taking the superficial contents of 
roofs, floors, partitions, &c., at per square of 100 
feet for the labour and nails, and then the cube 
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contents of the timber without labour. The other 
method is, by measuring the cube contents of the 
timber as cube fir and labour, framed, &c., &c. 

If the scantlings of the timber are small or light, 
it will pay the carpenter best to measure the roofs, 
floors, &c., as labour and nails, and the timber as 
no labour. But if the scantlings of the timber are 
large and heavy, then it will be more to his advan- 
tage to measure the work as timber, with the par- 
ticular labour thereon, as follows : — 

If the work is measured as timber and labour, the 
scantling of each piece is taken as cube fir or oak 
and labour, and entered accordingly ; as 

Cube fir, or oak, in ground joists, bonds, lintels, plates, &c., 

labour and nails included. 
Do. framed in roofs, partitions, naked floors, &c., labour and 

nails included. 
Do. . do. . . . truss framed . . . do. 

Do. wrought and framed do. 

Do. wrought, framed, and rebated do. 

Do. wrought, framed, rebated, and beaded, labour and nails 

included. 
Do. in door-cases. 
Oak trasses put into girders, per foot run, stating their size, 

as 4 in. square, &c. 

In measuring for labour and nails to roofs, naked 
framed floors, ceiling floors, quarter partitions, or any 
other rough framed work, the dimensions should be 
taken from the extreme ends of the timber each way, 
to ascertain the superficial contents thereof, as labour 
and nails at per square of 100 superficial feet. The 
openings to chimneys, staircases, &c., are not to be 
deducted, as the trouble of framing the trimmers and 
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the joists into those openings is fully equivalent to 
running the joists through them. The same rule 
must be observed in taking the labour and nails in 
quarter partitions, as doors, &c., which must be en- 
tered in the measuring-book, and valued according to 
the description of the work, as follows : — 

For Roofs. 

Labour and nails to common shed roofing. 

Do. . do. with purlins. 

Do. . do. with purlins and struts. 

Do. . do. common span or valley with purlins and two 

orders of rafters. 
Do. . do. span with collars, dovetailed into sides of 

principal rafters, and these notched to receive purlins, filled 

in with common rafters. 
Do. . do. framed with principals, king-posts, two 

struts and purlins, filled in with common rafters. 
Do. . do. do. with king and queen posts. 

Do. . do. common Mansarde, or curb roof. 

For Floors. 

Labour and nails to fir ground joists, bedded and not framed. 
Do. • do. pinned down on plates and framed to 

chimneys. 
Do. . do. single framed floors, trimmed to chimneys 

and stairs. 
Do. . do. with girders and cased bays. 

Do. . do. framed floors with girders, binding, bridging, 

and ceiling joists. 
Do. . do. to common j&amed ceiling floors, with binding 

and ceiling joists. 

QUABTEB PABTrriONS. 

Labour and nails to common 4 in. quarter partitions. 
Do. . do. . 5 in. do. 

Do. . do. . 6 in. do. 

Do. . do. truss framed with king-posts. 

Do. • do. do. with king and queen posts. 

If oak is used, describe it. 
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Having taken the labour and nails, you must then 
proceed to take the timber therein, which must be 
entered as cube fir, or oak, without labour- 
In roofs, it is customary to take the highest tim- 
bers first, as the ridge piece, hips, &c., next the 
rafters, and so proceed downwards to the ceiling 
floor. 

In partitions, floors, &c., begin with the timbers of 
the largest scantlings. Wherever a tenon is made, 
the length must be taken from the ends of the tenon, 
and not from the shoulders. Likewise the length of 
joists, including the part in the wall. 

In measuring king and queen posts, take the whole 
length by the scantling of the shoulders. The parallel 
pieces sawn out for the abutment of the principal 
rafters must be deducted, should they exceed two 
feet in length and 2\ inches in thickness; but taken 
five or six inches short of the length between the 
shoulders, as the saw cannot enter with much less 
waste. But if the pieces are less than 2.^ inches 
thick, no deduction must be made, they not being 
worth more than the labour of cutting them out. 



^ 



ROOFS. 

Hips and valleys to be taken at per foot run, for 
cutting and waste. 

All plates, lintels, discharging pieces, to be taken 
as bond timber. 

Gutter plates, diagonal ties, dragon-pieces or braces, 
struts, and tie-beams, as fir fi-amed. 
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Deduct half the length of bond timbers running 
through openings. 

Allow the length of dovetails or scarfing in bond 
timber, but only taken as bond timber. 

Fixing iron straps, screw bolts, hanging ditto, and 
all iron- work, to be taken and allowed extra. 



FLOORS. 

Oak trusses, let into breast-summers, to be taken at 
l)er foot run. 

Oak king or queen posts, let into breast-summers, 
each at . 

Girders sawn-down, reversed and bolted, per foot 
run extra. 

Letting in screw-bolts, plates, &c., each extra. 

Common or herring-bone strutting between the 
joists, per foot run extra. 

Furrings to ceilings, quarter partitions, battenings 
to walls, &c., are measured by the square, including 
labour and nails, and valued according to the thick- 
ness of the deals used, from J to 3 inches thick. 
Describe the battening either as framed or nailed 
only, or if plugged, or if with horizontal backings. 

All wall-hooks and holdfasts to be allowed extra. 

Centering to groins, vaults, recesses, &c. — Take 
the depth by the circumference for the sui)erficial 
dimensions, which is valued at per square for use and 
waste, materials and time. If taken in this way, the 
Avhole of the vaults or recesses must be taken, 
although the same centering might have been used. 
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But where there are a number of vaults or recesses 
of the same size, the fairest way is to allow the whole 
of the materials and time, or, if any trifling altera- 
tion only is wanted, to allow the time expended in 
doing it. 

If to small openings, as windows, recesses, doors, 
&c., they may be measured at per foot superficial, 



VIZ. :« 



ft. in. 
3 6 
4 


ft. in. 


12 10 
9 


16 10 
1 10 





Superf. of centering to apertures, as windows, 
&c. (Plate 3, fig. 1 A.) 



Superf. of semicircular centering to rerealed 
windows. (Plate 3, fig. 2 B.) 



ft in. 



8 


2 


4 


1 





7 


12 


10 


10 


8 


6 


4 





10 



^ 16 10 



Bracketing to cornices (Plate 3). — To be 
measured at per foot superficial, according to 
the girt, viz., 24^ inches by the length, as 
whole or 1^ inch deal, according to the thick- 
ness of deals used. Some allow the bracketing 
the same girt as the cornice. 



inches. 
6 

H 
9 

1 

24* 



Cradling for entablatures over shop windows, &c., 
measured and charged per foot superficial, according 
to their thickness. 

All cu'cular bracketing, cradlings, &c., to be 
charged double those of straight work. 
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Ashlering at per foot superficial, according to the 
thickness of the deals used. 



ft. in. 
20 
2 



ft. in. 



Sr^'''^'}(^^^^^^'''»-^-> 



Gutters and bearers (Plate 3, fig. C). — Measure 
, the length, then the breadth of the bottom and half 
the eaves-board. 

Gutters between the roofs having two eaves-boards, 
one on each side, take for the wdth of gutter one of 
them. (Fig. D.) 



ft. 


in. 


ft. In. 


20 







1 


li 




20 





1 


6 









Supposed length 
Width (fig. C.) 



Do. (fig. D.) 



Enter them as — 
Superf. of whole deal gutters 
and bearers. 



■ 

• J 



Arris or fillet gutters per foot superficial. 

Water trunks per foot run ; describe size, and 
allow for laps and half the length of shoe. 

Sound boarding. — Measure the dimensions between 
the joists at per foot superficial, observe if single or 
double fillets. 

Chimney grounds, per foot superficial. (Plate 3, 
fig. E.) 



ft. 


in. 


ft. in. 


4 


6 




4 







3 


9 


3 


3 





Enter them as li- inch framed grounds, or the 
thickness, as the case may be. 



DD*- opening. 
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Or they may be taken 



ft. in. 
2)3 9 
4J 


ft. in. ^ 


4 
9 





'Framed grounds. 



If the side grounds are very narrow, framed only 
for small mouldings, take them by the foot run, and 
enter them as narrow framed grounds. 

Hinges to be numbered and described. 

Skirtings, either plain or raking, taken at per foot 
superficial. 

If raking, to be taken for the width as per sketch. 
(Plate 5, fig. B.) 

If on narrow grounds, take them per foot run. 

If plugged to the walls, allow extra for plugging. 

Moulded plinths. — Measure the square part by the 
length and width, and enter it — Whole deal, wrought 
one side, rebated and backed plinth. Girt the mould- 
ing, and allow half an inch behind the plinth. (See 
Dado, Plate 3, fig. n.) 

Pilasters. — Girt and enter them thus : — 



ft. 


in. 


7 


6 


2 





2 


6 





9 







ft. in. 



1^ inch deal, glued and blocked pilasters, framed 
0} G, or ovolo and bead, as may be. (Plate 

3, fig. 3.) 

ft. in. 



Moulded impost . 



6 
3 



9 



The plinth may be measured in with the pilaster. 
Flooring (Plate 2). — In measuring boarded floor- 



MEASURING JOINERS' WORK, 193 

ing, the dimensions must be taken, allowing the thick- 
ness of the skirting, and valued at per square. 

Enter them in your book according to their thick- 
ness, and if yellow or white deal, if common or second- 
best or clean deal ; if laid folding, straight-joint or 
dowelled. 

The slabs are not generally deducted if they have 
mitred borders; if they have not mitred borders, 
deduct the opening or slab from the flooring. If 
the deduction is made when there are borders, the 
borders must be taken at per foot run, which will 
amount to as much as the deduction made on the 
floor. 

Mouldings, such as architraves, round doors, win- 
dows, &c., base, surbase, &c., &c., are to be measured 
round the mitres and girt with a fine tape, and en- 
tered as moulded architrave, base, &c., as the case 
may be. But in the abstract they must be all classed 
under the same head as mouldings. 

Single mouldings, as Q^ G and bead, or Q'^ 
ovolo and bead, &c., may be taken at per foot run, 
but their girt must be described, as they will be 
valued accordingly. 

Doorcases, linings, &c., &c. (Plate 4). — Doors are 
measured and valued at per foot superficial, according 
to their description. Solid doorcases are taken at per 
foot cube. 

Door linings, grounds, &c., at per foot superficial, 
as follows: — 
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Solid dooreueB and doors, 
tt. ft. te. 



1> t 
« 9 
• 6 



C W R & B* Doorcase,- 
(fig. 1) 



ft. In. ft. in. 
6 8 \ 
5 



2 



7 3 
7 3 



3 4 
10 
6 



4 8 



19 2 



If there is a sill, take it the same as the head, viz., 
by making an allowance for its passing under and 
beyond the jambs, as may be ; and also allow the ad- 
ditional length of jambs for framing into ditto. If a 
stone sill, iron shoes should be secured to the bottom 
of jambs, which must be numbered. 



W* Deal, 2 S L, R & B*» Door, size including the 
. rebates. (Fig. 1.) 

Number the bolts, and enter the hinges per pair. 



ft. In. 
6 8^ 
8 6 


ft. in. 





Doors with linings (Plate 4). 



ft in. 



6 
8 


8 
1 


16 



•7 
6* 


17 



4 

4i 


18 




9 



ft. in. 



Whole deal 4 P, Q G & b and B F 
Doors (fig. 2, and A, fig. 3, 4, 5), or 
as it may be. But the door must be 
taken first between and including the 
rebates. 

2nd. The linings by calculation . 

W* deal. P F B & b lining (as B, fig. 3 
and 4). 

3rd. The grounds, viz. — Inch deal 
framed grounds. (D, fig. 3, 4, 5.) 

4th. Architraves. — Supcrf. moulded 
architraves. (C, fig. 3, 4, 6.) 

If mitred and block plinths, number 
them, but observe to take the archi- 
traves short. 

Number the locks, hinges, bolts, &c., 
describing them. 

Fig. 3 and 4, the common methods for 
doors in partitions : No. 4 has the 
preference. Fig. 5, for doors Q 
& b* b 8 in walls, consequently wide 
linings framed in panels to answer 
thcro. 



ft. 

6 

6 

3 





in. 
8 
8 



1 r their 

2 \ thickness. 

f Twice the 

16 7 < width of 

9 l grounds. 
— r One face of 
4 < architrave 



17 




8 \_foT mitres. 



18 
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Dado (see Plate 3). Elevation and section, show- 
ing base and surbase-moulding, plinth, &c., and that 
the heading-joints should be broken, as they are in 
a straight-joint floor. By the narrow grounds K, 
tongues I, and keys G, the dado hangs unconfined, 
the joints being also secured by slips ploughed and 
glued into the back, as at H, and dovetailed pieces 
inserted at regular distances, as at M, the top and 
bottom of dado not bemg confined, and the joints 
thus secured, there will be no danger of the joints 
opening, even should the deal shrink. The tongues, 
I, through the grounds, K, should be about three 
feet asunder, as also the keys, G ; these must be 
about three inches wide at the bottom. The heading- 
joints should be ploughed and tongued. 

B, the common, though bad method of rebating the 
dado into the grounds. 

E, fillet in floor to secure plinth. 

F, the best method, by grooving the plinth into 
floor. The angles of all dados must be grooved. 

Measure the height of dado within half an inch of 
the top of surbase, as it will do for dado and grounds ; 
then take superf. of moulded base and surbase 
mouldings; girt the surbase from plastering to face 
of dado, and the base fi'om dado to top of plain 
plinths ; then add half an inch for rebate. Enter the 
dado according to its description, viz. : — 



o2 
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Ba SawetrnM at the back, with grooved rail, or as the case 



Ho. ^ nldiig. 

Sin. ^ circiilar on the plan, grooved and backed on the cylinder. 

D6.doL wreathed. 

Xaber each external mitre. 

Sashes and frames, shutters, and fitting up to 
windows (see Plate 4). — Take the dimensions fi-om 
the beads of sashes on the inside, and allow seven 
inches additional height for head and sill, and eight 
inches in width for frames in common sashes; but 
nine inches for large sashes. 

ft. in. 



ft. in. 
9 1 
4 10 



ft. in. 
8 6 



(Fig. 7) D F. 8 silla, W P P. B & P S . 



/ 7 



2 in. W a & h sashes, Dh, BAP,PL,LW 



4 2 
8 



I- 4 10 



French sashes, or casements, hung on hinges, or 
sashes hung on centres in solid fi-ames. — Take the 
sashes separate, and the frames as directed for 
doorcases. If Venetian frames, describe them as 
such. 

If mouldings up muUion, take them per foot 
run. 

If circular heads, take' the sash by itself, and the 
frames as run of circular frames, as per descrip- 
tion ; viz., with beads, parting slips, &c., &c., as 
may l>e. 

Window shutters are taken per foot superficial, 
allowing for the rebates. 
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Number the sash fastenings, locking bars, spring 
latches, hinges, &c., &c. 

The framed grounds, rebated and beaded boxings, 
linings, moulded architraves, &c., are taken per foot 
superficial, similar to the doors, viz. : — 



ft. 

2)8 



in. 

8 

11 


2)8 



8 
H 


2)8 



8 
6i 







ft. in. 



2)8 10 
lOj 



4 




10 
11 


6 
2 


2 

6 


4 


4 


11 



2 
6 



5 2 

5 



(Fig. 8.) 

H D*' 4 Pan*' Q b & bb shutten 
(E) hung in two heights. 

Do. Back flape (F). 



Inch deal, do. do. (G). 

N. 4 pair 2} butts. 

8 pair back flap hinges. 

1 locking bar. 

2 brass knob spring latches. 
1 patent sash ustening. 



1^ deal, 4 panel, b b, back lining (H). 




fL in. 

8 6 rtop and bot- 
2 \tombds. 



8 



8 8 
2 



1^ deal, Q & B soffit (fig. 6, L) < 



IJ deal, 3 panel, Q O b backs and 
elbows (fig. 6 and 7, K) 



Bun of slit deal, beaded capping to 

back. 
No. 2. Caps and elbows. 

l^deal splayed and framed boxings 
(fig. «, t). 



8 


10 


4 


2 





8 


4 


10 


4 


4 





11 





11 



6 2 



i| deal framed grounds (fig 
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n. in. 



27 6 
9 



ft. in. 



ft. in. 



Moulded architrave, M. . 

1 pair of mitred and blocked plinths' 
8^ in. high. 



f \ architrave. 

11 8irDD*h*of 
8i\ plinth. 



11 

11 

4 4 fwidthof 

1 1 \ architrave. 



If boxings are executed, as shown (^27 5 
at L (%. 10), they must be taken 
as splayed, framed, rebated, and 
beaded boxings, per foot superf., 
and the mouldings forming the airchi- 
trave at per foot run. 

Staircases (Plate 5) are taken per foot superficial, 
by girting the riser and tread by the length of the 
step, allowing extra for the thickness of the skirting, 
which is entered in the measuring-book according to 
their thickness and description, viz., inch deal com- 
mon steps, risers, and carriage. 

1\ inch deal second-best, steps, risers, and car- 
riage, with moulded nosings, close or cut string; or, 

\^ inch deal second-best, S R & C, M nosings, 
mitred to receive brackets or string boards and re- 
turn nosings, and dovetailed to receive balusters. 

\\ inch clean deal, do., do. 

1;^ inch clean deal, S R & C, to geometrical stairs 
on a circular plan, the risers mitred to the string 
board. 




MEASURING JOINERS' WORK. 



199 



Method of Measuring Steps, Risers, and Carruqe. 



ft. in. 
3 6 
1 5 



7 
3 


2 
9 


27 



10 
8 


1 
I 


2 
6 


9 



6 

10} 


4 




4 
9 


4 




4 
4i 



ft. in. 



ft. in. 

10 

7 

1 5 



Length of tread. 

Sitpr. 1^ deal, S R & C to fliers (fig. B & C) 

If geometrical winders (as plan A), con- 
sequently wrought and blocked car- 
riages fas fig. F and G), they must be 
taken thus, and described as such : — 

Winders with circular ends. (Enter 
description.) 

Risers, the lengths collected . i 



DD** opening. 



Whole deal framed string. 



Whole deal apron, 2 sides (fig. D.) '\^ Return 
} do. ploughed in (fig. E.) . . . /landing. 



7 r Project 
1 < of nos- 
Ling. 



8 



N.B. All winders must be taken as 
before described. 

Fig. F shows a single wrought and 
blocked carriage for a geometrical 
winder ; G, a set of do. as fixed; the 
dotted lines show the fronts of steps. 

If moulded return nosings, or brackets, 
either straight or dzcular, number 
them. 

Iron balusters, do. 

Block steps, do. 

Veneered curtails, do. (Plan of do., 
fig.H, showing the manner of veneer- 
ing it ; I, section of wedge.) 

Turnings to newels, do. 

Pendent drops, do. 

Handrails, either straight, ramped, or 
wreathed, per foot run. 

Planceers, newels, bar balusters, &c., do. 
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ROTATION. 

In measuring the carpenters' work of a building, 
it is usual and customary to begin with taking the 
roof; then the plates, bond timbers, &c., next the 
quarter partitions ; then the naked floors under ditto. 

If it is determined to take the timber in the above 
without labour, then the labour and nails at per 
square must be measured as such before the cube 
timber is taken. 

In measuring joiners' work, on entering each room, 
first take the boarded floors, then the dado or skirt- 
ing, next the battening or bracketing, if any, then 
the chimney grounds and chimney pieces, next the 
windows, as sashes and frames, linings, boxings, 
grounds, architraves, &c., and last the doors, linings, 
grounds, architraves to ditto, &c., &c. 

ABSTRACTING. 

In abstracting carpenters' and joiners' work, the 
greatest possible care must be taken to prevent con- 
fusion, for when several thousand dimensions have to 
be entered under their respective heads, unless a 
regular rule be observed in drawing out the abstract, 
and placing every description of work in the situation 
usually allotted to it, much time would be consumed 
in referring to the difierent heads. 

Proper attention to the form here given, for ab- 
stracting the quantities and bringing the different 
articles into bill according to their regular rotation, 
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will prevent the student from experiencing this 
inconvenience. 

The abstract for carpenters' and joiners' work 
should be made on very large paper, and care taken 
to give sufficient length in each column for all the 
dimensions that it may be requisite to enter in them. 
The deals, as shown in the lower range, should be 
put on the other side, or on another sheet of paper, 
under their respective thicknesses. The partitions, 
backs and elbows, soffits, dados, columns, pilasters, 
stairs, strings, gutters and bearers, &c., &c., should 
be placed. It is also better, in abstracting the work 
of a large building, to keep the ironmongery on 
another paper, as every care should be taken to keep 
all the articles and entries separate and distinct. 
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Abstract of Carpenters' and Joiners^ Work 
Abfltracted with Mr. X. Y. Z., January Ist, 1870. 



FEB aguAJiB. 












Huu. 


Batoblios. 




,„„„.. 


Ou. 




(Jr. P. 


Bwb. 


n«n. 


tin. 






WIS 
W18 


Wsatlin. 
Sound. 


liin. 


Ko. 


Ineh 
Wrot. 
FoWg. 

BJ 


Cuta 

Holkljoar 

Da-lstear 

Wn*. 

Wnt. 
■md 
tnucd 


P[«ak 
Iln. 

llln. 


J In. 

4lD. 




BUT DUL. j 1 n. Dui. 


ISCBlHil. 1 


lice. mui. 


IlIX.Cui. 




Bo. 






Ro. 






Bd. 






Bo. 






1 





) 



ABSTRACTING, 



done for A. B. by C. D. 



DOF 

OSitU 
WPP 

BkF S 



SiBcin fislta BlogB Locki Blogi 
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ROTATION 

To be attended to in bringing the quantities into 
Bill. 



Sqn. ft. in. 



Ft in. iMk 



Cabpenteb and Joikeb. 

Labonr and nails to roofs, ac- 
cording to description . 

Do. . do. to floors, naked 
framed do. » . • . 

Do. • do. to qnarter par- 
titions 

Inch deal furrings, according to 
description .... 

Do. battenings • * . .do. 

Do. rough boarding . do. 

Do. wrought do. do. 

Do. weather do. . do. 

Inch folding floors do. 

And the other flooTB^ beginning 
wUh the inferior cmd finiehing 
wUh tJie hesi^ cmd so on for 
any other artides valued at 
jper square. 



Then the cubes^ 



Cube oak, no labour . 

Do. bond ..... 

Do. wrought, &c., &c. 

Cube fir, no labour 

Do. bond 

Do. wrought and framed, <fec., 
<&c. 

Cube fir, wrought, framed, and 
rebated 

Do. proper doorcases, or any 
other, according to the work 
thereon ..... 
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Ft 



in. 



After the cubes, then the work 
valued at per foot sttperf, 
viz. : — 

Saperf. of inch oak plank, then 
the other thickness of oak plank, 
with the labour, &c. . 

Saperf. of ^ in. deal rough, la- 
bour and nails 

Superf. of do. wrought one side 

Saperf. of | in. deal, and pro- 
ceed to the thicker deals, with 
their labour, as the case may 
be, commencing with the thin- 
nest, and proceeding in regular 
succession, according to their 
thickness and the labour there- 



on 



Then the framed work, as — 

Inch deal square framed parti- 
tions 



Next the doors, as — 

1;^ in. 4 panel bead flash and 
square doors «... 



Then the tvindows, viz, : — 

Inch deal bead butt back liniogs, 
quirk ogee and bead backs, 
elbows, and soffits . 



Shutters — 

Bead butt back flaps, quirk 
ogee and bead shutters, &c., 
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Ft. 



ID. 



SasJies and frames — 

1^ in. deal ovolo saslies 

Deal cased frames and sashes, 
according to their descrip- 
tions 

Superf. of mouldings . . 

The work per foot run . 

Do, numbered .... 



VALUATION OF CARPENTERS' AND 
JOINERS' WORK. 

MEMORANDA. 

50 cubic feet of timber equal one load. 

100 feet superficial equal one square. 

120 deals are called one hundred. 

A reduced deal is 1^ inch thick, 11 inches wide, 
and 12 feet long. 

120 12 -feet 3 -inch deals equal 5f loads of timber. 

400 feet superficial of 1^-inch plank or deals equal 
one load. 

Planks are 1 1 inches wide ; deals, 9 inches ; and 
battens, 7 inches or less. 

A square of flooring requires : — 



Laid rough ....... 

Do. edges shot ....... 

Wrought and laid folding ..... 

Do. . straight joint .... 

Do. . do. and ploughed and tongued 



Number of 
12 ft. boards. 

12i 
13 
]3i 
14 
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One square of wrought folding floor requires 
Do. straight joint 



Number of 
12 ft. battens. 

17 

18 



WEIGHT OF TIMBEK. 

39 cubic feet of oak . equal . 1 ton. 

do. 
do. 
do. 
do. 
do. 
do. 

Calculation, showing the method of ascertaining the Value of 
a Cubic Foot of Fir or other Timber from the prime cost 
prices : — 



65 


fir 


66 


„ deals 


60 


„ elm 


51 


„ 1»eech 


45 


„ ash 


34 


„ mahogany 



Fir timber, at per load, say . 
Carriage (according to distance) . 
Sawing, on an average . 



Waste in convertiDg ^ 



20 per cent, profit 



£ 8, 


d. 


5 





5 





10 





5 15 





11 


6 


6 6 


6 


1 5 


8i 



£ 8, d. 
7 11 9i 

50 



7 11 9i 



or 35. O^d. per foot cube. 



The constants in the following tables are to be 
multiplied by the rate of wages for a carpenter per 
day. 

LABOUR AND NAILS TO ROOFS. 

At per square of 100 superficial feet. 

Labour. 
Days. 

To common shed roofs, one story high . . '650 

Do. do. with purlins '800 

If two stories, add '084 

If three do., add -169 



Nails. 
8. d, 

2 
2 
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Common npan or gabled root, with purlins, 
and principal and tecondafj rafters, tiro 
stories high 

If three stories, add 

Framed roofs, with collars dovetailed into 
sides of principal rafters, and these notched 
to receive purlins, and filled in with com- 
mon rafters 

Boofii framed with principals, king-post^, 
purlins, braces, and common rafters 

Do, do. with king and queen posts . 

Kansarde or curb roofs on one side 

If two sides, add .... 

If throe sides, add .... 

If above two stories, add • • 



Dajs. 



1-000 
•084 



1-906 



Nails. 
J. d. 



2 



3 6 



2-940 


4 





3170 


4 





1125 


2 





•084 






•169 






•100 







LABOUR AND NAILS TO NAKED FLOORS. 
At per square of 100 mperficial feeL 

Ceiling floors, joists only .... 
Do. fVamed with tie-beams .... 
Do. with binding and ceiling joists 
Ground joists, bedded but not framed 
Do. pinned down on plates and framed to 

chimneys 

Single framed floors trimmed to chimneys 

and stairs 

If above 9 in. deep, add 

Framed with girders and cased bays 
Framed with girders, binding, bridging, and 

coiling joists 



•584 

•834 

1-000 

•500 


1 

1 
1 

1 


6 

9 

11 

6 


•836 


1 


6 


1-050 

•169 

1-700 


1 
3 


9 




2-500 


4 






LABOUR AND NAILS TO QUARTER PARTITIONS. 
At per square of 100 superficial feet. 
Common 4 in. partitions .... 



Do. . 5 in. do. 
Do. in. do. 

Truss iVamod with king- posts 
Do. witli king and quoon posts 
If oak, ono- third extra. 



•900 
1-050 
1100 
1736 
2000 



1 
1 
1 
1 

4 



3 
6 
6 
6 
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LABOUR ON FIB TTHBEB. 

At per foot cube. 

Days. 

Cube fir bond -063 

Do. framed -126 

Do. truss framed '168 

Do. framed and chamfered . . . . . . '168 

Do. wronght and framed . . . . . . '210 

Do. do. and rebated '252 

Do. W, F, R, and beaded -294 

Do. W, F, R, and D beaded 336 

Do. proper doorcases '378 

Planing fir, per foot superf. ...... '014 

Bond timbers, wall plates, wood bricks, pole and 
curb, &c., are all to be under the head of bond. 

Calculation, showing the method of finding the Value of 
Deals or Battens from the prime cost prices. 

£ 8. d. 
Prime cost per hundred of 12 ft, 3 in. deals, 

say . . . 35 

Carriage, according to distance . . . . 10 

35 10 
20 per cent, profit 7 2 

£ 8. d. £42 12 

42 12 

or 78, l(f. to bo allowed in day-bills for 

120 

each 3 in. deal 7 1 

In measured work, allow for waste iV • • 8^ 

7 9i 

In calculating the value of deals in thicknesses, add 
the value of the sawing, according to the number of 
cuts. 

Every rise and fall of 91. per hundred, will increase 
or diminish the price of deals as nearly as possible, per 

p 
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foot superficial, Id. per inch in thickness. This rule 
will be found sufficiently correct for practice where 
the quantities are not large ; where they are, the 
exact calculation should be made. 

LABOUR ON DEALS, AT PER FOOT SUPERFICIAL. 

In order to facilitate the fixing of proper prices for 
the labour on deals, at per foot superficial, the dif- 
ferent descriptions of work which have always been 
considered of equal value are classed together, by 
which the system adopted for valuing the various 
sorts of labour on deals wiU be rendered more simple 
and easy. Over the column in which is inserted 
each kind of work of equal value, is placed the deci- 
mal which, multiplied by the rate per day allowed 
for a carpenter at the time and place where the work 
is performed, will show the feir and equitable price 
to be allowed. 





No. 1. 


No. 2. 


No. 3. 


For deals from ^ 1 
to li in. thick/ 


-009 


•019 


•027 


For deals from 2 1 
to 3 in. thick J 


•013 


•027 


•037 




Edges shot 


Labour and 


Cut circular 




Plugged 

Jacked 

Koonded 


nails 
Planing on 

each side 
Grooved 
Rebated 
Ploughed and 

tongued 
Framed 
Battened 
Mitred 
Scribed 
Backed 
Throated 
Clamped 
Beaded 





•037 

•049 

Cut standards 
Sunk shelves 
Scolloped 
Lodged 
Dovetailed 
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BATTENINO, PEB SQUARE. 

I in. to l^in. placed 12 in. from centre to centre 
If plugged to walls, add .... 

Extra for wall hooks. 



Labour. 


Nails. 


Days. 


8, d. 


•590 


2 


•170 


1 



WEATHER BOARDmO, PER SQUARE. 

Rongh 

Do. splayed edges 

Wrought 1-000 

Do. and beaded 

ROUGH BOARDING, PER SQUARE. 



^ in. deal, rough .... 

Do. . edges shot 

Do. . ploughed and tongned . 

Inch deal, rough .... 

Do. . edges shot 

Do. . ploughed and tongned . 

Whole deaJ, rough .... 

Do. . edges shot . 

Do. . ploughed and tongned 

l^in. deal, rough . . . . 

Do. . edges shot 

Do. ploughed and tongned 



DEAL FLOORS, PER SQUARE. 



Inch, rough edges shot .... 

Do. wrought folding .... 

Do. do. straight joint 

Whole deal, rough edges shot 

Do. . wrought folding . 

Whole deal, wrought straight joint, splayed 

headings 

Do. . . do. dowelled . 

1-^ in. deal, rough edges shot . 

Do. . wrought folding . 

Do. . do. straight joint, splayed 

heading 

p 2 



•420 


2 


6 


•680 


3 





1-000 


3 


3 


1-256 


3 


6 


•500 


2 


6 


•667 


3 





•750 


3 





•542 


2 


9 


•709 


3 





•918 


4 





•584 


3 





-750 


3 


6 


1-042 


4 





•667 


3 





•862 


3 


6 


1^167 


4 





•765 


2 


6 


1^180 


2 


6 


1-500 


3 


6 


•840 


3 





1255 


4 





1^760 


4 


6 


3^170 


8 





•920 


3 





1-340 


4 






2-000 



4. 6 
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If ploughed and tongaed headings, add . 
If ploughed and tongaed edges, add 
For tongues to edges of boards, add 

BATTEX FLOORS, FEB SQUABB 



Inch, wrought folding . 

Do. straight joint, splayed headings 

1^ in. wrought folding . 

Do. straight joint, splayed headings 

Do. dowelled .... 

If ploughed and tongued headings, add 

If ploughed and tongued edges, add 

For tongues to edges of boards, add 

If battens less than 5 in., add . 



I^boiir. 


Kails. 


Dajs. 


«. 


d. 


•295 






•510 






•840 






1-500 


4 


6 


1-792 


4 


9 


1-G67 


6 





2167 


6 


3 


4-167 


10 





-431 






•750 






1-250 






•334 







FBAMED QBOUKDS, FEB FOOT SUPEBFICIAL. 

Labour 
and Nails. 

Common firamed grounds -063 

1 in. do. ploughed for plastering ^070 

IJin. do. do. do 076 

l^in. do. do. do -083 

SKIBTINGS, FEB FOOT SUPEBFICIAL. 

Plain skirting -037 

Do. raking cut to steps -070 

Torus skirting -065 

Do. raking cut to steps ^085 

GUTTERS AKD BEARERS, PER FOOT SUPERFICIAL. 

Inch or whole deal -076 

DOOR LININGS, PER FOOT SUPERFICIAL. 

Plain single rebated 056 

Do. and beaded 068 

Do. double rebated 070 

Do. do. and double beaded -077 

Square firamed jambs, each in 2 panels and soffit in 1 

panel 105 
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Labour 
and Nails. 

If bead butt, or moulded, add -013 

Bead flush, or quirk moulded . . . . '027 

Baised panel and moulded '042 

For every extra panel if square '021 

Do. flush or moulded '027 

If double rebated -021 

K double beaded -013 

LEDQED DOORS, PER FOOT SUPERFICIAL. 

1^ in. rough edges shot '065 

Add, 

If ploughed and tongued *013 

If ploughed and beaded '021 

If wrought each side '013 

K braced -027 

If hung folding -021 

If 1 in. thick -013 

FRAMED PARTITIONS, PER FOOT SUPERFICIAL. 

1^ in. square framed '065 

2 in. do '076 

Add, 

If B B or moulded 027 

If B F or quirk moulded '042 

DEAL MOULDINGS, FIXED COMPLETE. 

Common mouldings '128 

Add, if quirked '028 

The materials for mouldings in deal will be found 
as near as possible of the same value as the labour. 
Small mouldings may be measured at per foot run, 
and valued according to the girt and form. 
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DOORS HUNG COMPLETE, PER FOOT SUPERFICIAL. 



Two-panel square firamed 

Add, for every additional two panels : 
If framed square, 

For 1^ in. deal 

2 in. do. ..... 

2iin. do 

Add, for every two panels : 
If framed B B and square — ^For 1^ in. deal 

2 in. do. 

2^ in. do. 

If framed B F and square — ^For l^in. do. 

2 in. do. 
2^ in. do. 
K framed Qk. O O and Bd. and square, or 
Bd. and square — For 1^ in. deal 

2 in. do. 
2^ in. do 
If double margins 4J in. wide 
Do. 
Hung folding 



5^ or 6 in. do. 



Q Ov. and 



Labour 
andNaOs. 

•070 



•019 

•021 
•027 

•021 
•024 
•027 
•027 
•037 
•042 

•021 
•024 
•027 
•021 
•042 
•013 



WINDOW LININGS, PER FOOT SUPERFICIAL. 

Inch deal two-panel square framed back linings 
If B B, or moulded, add 

B F, or quirk moulded, add 
For each panel above two, if square 
Do. do. if moulded . 

If splayed linings, add .... 



101 
•013 
•021 
•021 
•027 
•007 




WINDOW BACKS, ELBOWS, AND SOFFITS, PER FOOT 

SUPERFICIAL. 

Inch deal, plain keyed or two-panel square backs . '085 

Do. two-panel square backs, elbows and soffits . 'OdS 

Add for each panel above three. 

If splayed -010 

If bead butt, or moulded '013 

B F, or quirk moulded -021 
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Boxma TO wnroows, per foot superficial. 

Framed, rebated, and beaded boxings . 

Splayed F B and beaded boxings .... 

INSIDE WINDOW SHUTTERS, PER FOOT SUPERFICIAL. 

} in. deal clamped flaps in one height .... 
Inch do. two-panel square in one height 
For every panel above two add, 

If framed sqnare 

If B B, or moolded 

B F, or Q*^' moulded 

QOQ<Sbb, orQO<Sbb<Sb square .... 
For every extra height, add 



Labour 
and Nails. 

•101 
•120 



•120 
•125 

•022 
•022 
•026 
•026 
•013 



SASHES AND FRAMES HUNO COMPLETE, PES FOOT 

SUPERFICIAL. 

Sashes — 

1^ in. deal ovolo sashes 

Do. wainscot or mahogany . 

If 2 in. or 2^ in. sashes deal, add . 

If do. wainscot or mahogany, add 

If astragal and hollow in deal, add 

If do. in wainscot or mahogany, add 

Frames- 
Deal cased frames S silk, DPPB&PS, S hung . 
If prepared for 2 or 2^ sashes, add .... 
If prepared with wainscot or mahogany P P B*^ & P 

slips, add 

If for 2 or 2^ in. sashes, add 

If double hung, add 



•049 
•070 
•021 
•028 
•013 
•021 



•070 
•013 

•085 
•019 
•013 



To find the value of sashes and fi*ames, add to the 
above for labour and nails only, the amount of 
materials expended. 
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STAIBOASES, FEB FOOT SUPEBFICUL. 

Labour 
and NaiU. 

Common steps and risers and two fir carriages . . *070 

Do. moulded nosings and close strings .... '098 

Do. do. mitred to cut string boards (to imitate stone 

steps) and dovetailed to balusters . . . . '127 

Add, if winders circular at one end .... '042 

Do. circular at two ends '085 

Do. geometrical, with wrougbt and blocked carriages . '056 

Riser tongued to step bottom edge .... '021 

Do. do. both edges '042 

Feather tongued joints '021 

Add for each. 

Quarter curtail glued upright '667 

Do. blocked and veneered ...... 1*167 

Proper curtail step and riser 3 '334 

Returned moulded nosing (to imitate stonework) . '250 

Do. circular '417 

Plain cut bracket '250 

Do. circular '417 

Housing to step and riser '098 

Do. to winders '125 

Do. to moulded nosings '167 

Do. to do. circular ends '459 



OUTSIDE STRINGS TO STAIRS, PER FOOT SUPERFICIAL. 

Whole deal, plain -084 

Do. sunk •. . . . -098 

Do. sunk and moulded . . . . . *112 

Do. do. cut (i.e., to imitate stone steps) . . . '127 

Do. do. mitred to risers . . . . . . *140 

If ramped (but in one plane), once and a half the above. 
If wreathed, four times. 



WALL STRINGS, PER FOOT SUPERFICIAL. 

Plain and plugging -080 

If moulded, add -021 

If rebated for plastering, add -028 
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DADOS, PER FOOT SUPERFICIAL. 



Labour 
and Nails. 



Proper dado, with dovetailed keys, joints secured with 
slips, and dovetails hnng to grounds by keys grooved 

into do. and dado '070 

Add, 
If raking scribed to steps ...... '019 

Do. to moulding nosings '021 

If base grooved into floor *009 

For each external mitre beyond two in the room . . '228 

If circular on the plan, — double the above. 
If wreathed do., — treble do. 



IMITATIONS OF COLUMNS AND PILASTERS, PER FOOT SUPERFICIAL. 

1^ in. deal plain pilasters, properly glued and blocked . '112 

Do. do. diminished '153 

IJ in. deal diminished columns, properly glued and 

blocked, under 14 inches diameter .... '420 

Do. do. above do. '350 

Add for. 

Arris or deep fluting to pilasters, one inch wide . . '021 

Do. two inches wide . ...... '028 

Ditto three inches wide ...... "042 

Arris or deep fluting to columns, one inch wide . . '027 

Do. two inches wide ....... '042 

Do. three inches wide ....... '056 

Straight grooves to columns ..... '021 

Headings to flutes to do '070 

Straight grooves to pilasters '013 

Headings to flutes to do '042 
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SAWYERS' WORK, 

The charges for sawyers' work are often very in- 
. consistent, and differ widely in various parts of the 

country. They also vary according as the work is 
» done by hand or by machinery, which latter mode is 

• most commonly used, there being less waste in 

machine-sawing than in hand-sawing. 

I The proper mode of valuing the labour on sawing 

* fir or any other kind of timber is by the square of 

100 superficial feet, the price depending on the usual 

' rate of wages and the hardness of the timber. 

Sawing to old timber is usually charged double, 
, on account of the extra labour occasioned by nails, 

&c. 

Small scantlings may be charged by the foot run. 
Planks, deals, battens, and flat cuts, according to 
' their length, at per dozen cuts. 

And all other descriptions of sawyers' work may 
be valued in a similar manner, according to the cir- 
cumstances of the case. 



f 
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CHAPTER V. 
MASONRY. 



TECHNICAL TERMS AND EXPLANATIONS. 

The term Masonry is generally applied to the art of 
building with stone laid in mortar or cement ; it is 
also used in a restricted sense as applying only to the 
parts of a building in which worked or hewn stone 
is employed, as in the formation of arches, piers, and 
walls, built with solid blocks of stone. 

Building Stones, or stones used for ordinary build- 
ing purposes, may be divided into five classes ; namely. 
Granites, Sandstones, Limestones, Oolites, and Mag- 
nesian Limestones. 

Granite is one of the hardest, strongest, and most 
durable of the building stones, having a crystalline 
character, but varying greatly both in durability and 
weight, according to its composition. Its chief com- 
ponents are quartz, felspar, and mica ; and the dura- 
bility very much depends on the proportions in 
which these minerals are combined; those granites 
which contain a large proportion of felspar being 
rapidly decomposed by the action of the weather. 
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since that mineral contains a considerable proportion 
of clay. The red colour which some granites possess 
is owing to the presence of the oxide of u-on. 

The granites used in this country are principally 
obtained from Guernsey, Cornwall, and Scotland ; 
the most durable and useful for building purposes 
being found in the neighbourhood of Aberdeen, 
which weighs about 166 lbs. per cubic foot, and has 
a resistance to crushing of 10,000 lbs. per square 
inch. The use of granite, on a large scale, is confined 
to the building of walls for river embankments, piers, 
and arches of bridges, and for other engineering pur- 
poses, where great power of resistance to weather, or 
to the action of water is required. For ordinary 
buildings, it is only employed where no other mate- 
rial is obtainable, on account of the great difficulty in 
working it. As, however, it is capable of taking a 
beautiftil pohsh, which is not injured by exposure 
to weather, it is occasionally used in the ornamental 
features of first-class structures. 

Cornwall supplies a large quantity of very excel- 
lent granite, that from the Cheesewring quarries near 
Liskeard being much used for engineering purposes. 
It is of a light greyish colour, and weighs 166 lbs. 
per cubic foot. Granites of good quality are also 
obtained from Devonshire, as that from Hay Tor near 
Teignmouth, which is fine-grained, hard, and durable. 
Its colour is a bluish grey, and its weight 165 lbs. 
per cubic foot. Lundy island, off* the coast of Devon, 
also supplies a good grey granite. An excellent 
granite for pa\ing purposes is obtained from Caeniar- 
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vonshire, weighing 160 lbs. per cubic foot. By far 
the largest quantity and best quality of granites are 
obtained from Scotland, especially from Aberdeen- 
shire. These are of various tints — grey, blue, red, 
and pink. Granites of the latter tints are found in 
the island called Ross of Mull, and resemble the 
Aberdeen in quality. On the south-west coast of 
Scotland good grey granite is obtained from Wig- 
town Bay, and also from Dalbeattie, near Dumfries; 
Ireland supplies a considerable quantity, that from 
the neighbourhood of Wicklow and Dublin being a 
speckled grey ; and from Gal way a reddish granite is 
obtained. Carlow also supplies several Varieties of 
granite. The Dublin stone weighs 169 lbs. per cubic 
foot. 

For curbs the granite obtained from the islands of 
Guernsey and Jersey, and also from Aberdeen and 
Devon, is generally used ; and for paving in blocks 
or pitching to roads subjected to heavy traffic, the 
Aberdeen granite is found to be most durable, being 
used in blocks from 12 to 18 inches long, 3 inches 
thick, and 9 inches deep. For macadamised roads the 
Guernsey granite answers best. The following terms 

• 

are used in Aberdeenshire for worked granite : Ham- 
mer 'blocks are used only for basement stories, foun- 
dations, and underground work. Scappled-blocks are 
squared with a heavy pick, and employed for en- 
gineering purposes. Rough-picked is finished better 
than the last, but used for similar works. Close- 
picked has the beds and arrises worked fair, the face 
being finely worked by the pick : this is used for 



222 MASONRY. 

ashlar facing. Single-axed is finished finer than the 
last, and used for dressings and moulded works to 
buildings. Fine-axing is the highest finish that can 
be given to granite by means of the axe. The work- 
ing of granite must be done by men especially trained 
to the use of that material. 

Sandstones are minerals composed almost entirely 
of silica or sand, with a small proportion of the car- 
bonate of lime as a cement for the siliceous particles. 
They vary greatly in hardness and durability, as well 
as in heaviness ; some, as the Reigate stone, weighing 
103 lbs. per cubic foot, whilst others found in Scot- 
land, Yorkshire, and the west of England, weigh 
more than 160 lbs. to the cubic foot. Sandstones 
are generally more or less laminated^ that is, the par- 
ticles appear to have been deposited in layers. These 
laminations are always parallel to the natural bed of 
the stone, which can be easily detected in most stones 
of this class; and, as a general rule, sandstones 
should always be laid in a building upon their natural 
bed, otherwise they are liable to disintegration. The 
best stones for building purposes are those which are 
called grits^ and are found in Yorkshire, Lancashire, 
the south of Scotland, Northumberland, and Derby- 
shire. These are hea\y stones, weighing from 140 
to 160 lbs. to the cubic foot, and having a resistance 
to crushing of from 4000 to 8000 lbs. per square inch. 
The best known of the grits in this country are those 
obtained from tlie neighbourhoods of Edinburgh, 
Leeds, Huddersfield, Halifax, Harrogate, Heddon, 
and Kenton. Flagstones^ used for paving, sills of 




LIMESTONES. 223 

windows, steps, &c., are grits of a highly laminated 
kind, being easily split into thin slices or flags. 

A good building sandstone is obtained from Mans- 
field in Nottinghamshire, of which there are two 
qualities, known as the red and the white Mansfield. 
It contains a considerable proportion of magnesia, and 
consequently is not so durable as most of the grits 
or other sandstones in which that material is absent. 
The white stone is considered to be a rather better 
weather stone than the red. Mansfield stone weighs 
146 lbs. per cubic foot,* and has a resistance to 
crushing of 5000 lbs. per square inch. 

Limestones are largely employed for masonry, but 
vary greatly in quality, some being very soft and 
others too hard to be worked. One of the best lime- 
stones found in England is the Chilmark stone, which 
is very durable, and weighs more than 150 lbs. per 
cubic foot. It has a resistance to crushing of 
6000 lbs. per square inch. That obtained from the 
Isle of Purbeck is also a very useful material for 
steps, landings, and paving ; it weighs 151 lbs. to 
the cubic foot. The Bags^ as they are termed, are 
limestones of a very hard and unworkable character, 
fit only for common rubble walling ; the Kentish-rag 
is a well-known material belonging to this class. 
Limestones which are not suitable for masonry are 
generally valuable for burning mto lime, which forms 
a principal ingredient in mortar. 

Oolites, or roe-stones^ are limestones of a peculiar 
structure, being composed of small particles in ap- 
pearance like the roe of a fish. The Portland oolite 
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is highly prized as a building stone, being strong and 
durable, when obtained tolerably free from fossil 
remains- That from the Waycroft quarry weighs 
136 lbs. to the cubic foot; and its resistance to 
crushing is about 4000 lbs. per square inch. The 
Ancaster stone is an oolite which also possesses 
valuable qualities, although inferior in strength and 
durability to the Portland. Its weight is 140 lbs. 
per cubic foot, and its resistance to crushing about 
2300 lbs. per square inch. The Bath stone is of a 
very soft character, although that which is obtained 
from the Box quarries becomes harder by exposure 
to the air, and is a serviceable material for external 
work in localities which are tolerably free from coal 
smoke. It weighs 123 lbs. per cubic foot, and its 
resistance to crushing is about 1500 lbs. per square, 
inch. The stone obtained from the other quarries 
in the neighbourhood of Bath is only fit for internal 
use. 

The stone obtained from the Doulting quarries near 
Shepton Mallet, Somerset, is a good building oolite, 
being harder, heavier, and more durable than that 
from the Bath quarries ; it contains a small pro- 
portion of silica, which mineral is entirely absent 
from the Bath stone ; and weighs 134 lbs. to the cubic 
foot. The stone brought from Caen in Normandy 
is largely used in this country for internal masonry, 
but is too soft to be safely employed for external 
work; its weight is 125 lbs. per cubic foot, and its 
resistance to crushing 2000 lbs. per square inch. 
Aubi(j7iy stone, imported from the neighbourhood of 
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Falaise in Normandy, is harder and more durable 
than that from Caen; its weight is 150 lbs. per cubic 
foot. 

Magnesian-limestones are not found in such large 
quantities as the other classes of stone, and are seldom 
very durable when used externally, especially when 
exposed to a smoky atmosphere. The hardest and 
most durable is that from Bolsover, in Derbyshire, 
the weight of which is 152 lbs. per cubic foot, and 
its resistance to crushing 8000 lbs. per square inch. 
The stone from Anston in Yorkshire is another of this 
class, and weighs 144 lbs. per cubic foot. Magnesian- 
limestones are obtained from other places in York- 
shire, as Roche-abbey, near Bawtry, the stone from 
which weighs 139 lbs. per cubic foot; also Park-^ 
nook, near Doncaster, the stone from which weighs 
137 lbs. per cubic foot. 

Preservation of Stone. — Since it is found that 
some stones are very liable to disintegrate when ex- 
posed to the action of weather, or to the acids found in 
a smoky atmosphere, several methods of checking such 
destroying influences have been tried, and the most 
effectual of these appears to be that of giving the stone 
a coating: of a material called the silicate of lime. This 
is done by first washing the surface with a solution of 
silicate of soda, or flints boiled, until they dissolve, in 
caustic soda. The surface is afterwards played upon 
with a solution of the chloride of calcium, or lime dis- 
solved in muriatic acid. By the chemical change which 
immediately ensues, the silicate of soda becomes sili- 
cate of lime, and the chloride of calcium is changed into 

Q 
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common salt, which is easily washed off with water, 
leaving the face of the stone coated with silicate of 
lime, which is insoluble in water and is unaffected 
by weak acids. 

The Foundation of a stone wall is formed by lay- 
ing large flat stones or rough landings extending 
some considerable distance on each side of the base- 
ment wall, and of sufficient thickness to bear, without 
breaking, the superincumbent weight ; these stones 
are called footings or bottoms^ and are measured and 
valued separately from the walling, being taken by 
the superficial foot or yard, describing their thick- 
ness. 

A Rubble-wall is one that is built of unhewn 
stone, either with or without mortar. When no 
mortar is used, as in fences, it is called a drr/-tcalL 
Coursed-rubble walling has the stones gauged and 
dressed with a hammer, and laid in parallel courses 
varying in thickness. Uncoursed-rubble walling has 
the stones laid without attention to placing them in 
courses. This kind of walling is measured either by 
the superficial yard, describing the thickness, and 
whether hammer-dressed or otherwise finished or 
dressed on the face ; or else the walling is taken by 
the cubic yard, and the work 1o the face by the 
superficial yard. Kubble-walling is seldom built less 
than 18 in. in thickness, and consists of an inner and 
outer casing, connected together at intervals by 
through-stones which are blocks of stone laid the full 
thickness of the wall, and tilted slightly towards the 
outer end to prevent the weather from driving 
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through ; the middle space between the two casings 
is filled in with broken stones, and grouted with 
liquid mortar. 

The Jlints found in large quantities in the chalk 
formation are used for building walls, and often cut 
and dressed so as to form very ornamental features. 
Walling with flint always requires the mortar to be 
used hot^ otherwise it T\'ill not adhere to the stone. 

Batter is the term applied to walls when the 
face slopes back from the base towards the top. An 
extra price is allowed for walls that batter, or the 
walling may be taken in the ordinary way, and the 
battered surface measured separately. 

AsHLAK-FACiNG is stouc carcfully dressed and laid 
in couraes of equal width to form the outer casing of 
a wall; it is generally backed up with rubble-walling 
or brickwork, and the whole tied together by through- 
stones or bond-stones ; where the backing is of brick, 
the connection is sometimes made by iron ties on 
cramps let into the edges of the ashlar and carried 
through the wall. In this kind of wall the ashlar is 
measured separately from the backing ; the ashlar is 
taken by the cubic foot, and the labour on the face 
and beds by the superficial foot, measuring one plain 
bed to each stone, and the sawing, if any, to the 
back. The rubble-backing is measured by the cubic 
yard ; bond-stones by the cubic foot. 

Walls built of solid hewn-stone are measured by 
the cubic foot, and the labour of working the faces 
and beds taken as above described for ashlar. 

Quoin-stones are the blocks of hewn-stone placed 

Q 2 
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at the outer corners of walls which are built with 
brickwork or rubble masonry ; they are measured in 
the same way as ashlar, but no deduction is made for 
them in measuring the rubble-walling. 

Sawing is measured by the foot superficial to all 
concealed parts of hewn-stone which are not left 
rough. 

Moulded-work, as in cornices, string-courses, &c., 
is girt and taken by the foot superficial. Mouldings 
to arches or other circular work is taken in the same 
way, and described as circvlar-movlded. 

All the hewn-stone employed in a building is mea- 
sured by the cubic foot as in the rough before being 
worked. 

JoGGLKD-JOiNT is a method of fastening the edge 
of one stone into another by a projecting piece in one 
edge entering a groove in the other, and answers to 
ploughing and tongueing in Joinery : this method is 
generally used in forming balconies or landings of 
thin slabs of stone, which are made in several pieces. 
Joggled-jointing is measured by the foot run, or it 
may be girt and taken as sunk work per foot super- 
ficial. 

Throating is cutting a groove on the underside 
of a projecting sill, to prevent the rain-water from 
returning and running down the wall ; it is taken at 
per foot run. 

Splay is where one surface of a stone makes an 
oblique angle with an adjacent side, and the splayed 
surface is said to be sunk from the original square of 
the stone ; it is taken at per foot superficial. 
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Chamfer is a small splay which just takes off the 
edge or arris of a stone, and is measured by the foot 
run. 

An Arch is a combination of wedge-shaped stones, 
or voussoirs^ built together for the purpose of carrying 
a wall over an opening whose width is too great to be 
spanned by a single stone or lintel. The voussoirs of 
an arch are worked so as to fit accurately, and are 
laid upon a centering of timber until the mortar is 
set and the superstructure erected. When the center- 
ing is struck or taken down, the voussoirs are kept in 
their places by their mutual pressure, by the weight 
of the wall above, and by the resistance of the piers 
or abutments on which they stand. The inner line 
of the face of an arch is called the intrados^ and the 
outer line of the voussoirs the extrados. The crown 
or topmost stone of an arch is called the keystone^ 
the base is called the springing^ and the parts be- 
tween the bases and the crown are called the haunches^ 
which are the weakest parts of all arches. In every 
arch there is, from its very nature, a certain amount 
of horizontal-thrust tending to push over the abut- 
ments, which must be built sufficiently strong and 
heavy to resist it. 

In a semicircular-arch having all the voussoirs of 
equal depth, the weakest joint is that which makes 
an angle of 30^ with the horizon, or at one-third of 
the distance from the springing to the crown : it is 
at this point that the horizontal-thrust of the arch 
has its greatest effect on the abutments; it increases 
with the size of the arch, being generally propor- 
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tional to the square of the span. If the height of the 
abutment from the ground to the springing of the 
arch is equal to the span of the arch, its thickness 
ought not to be less than one-fourth of the span; for 
a greater height of abutment a greater thickness 
will be necessary. (For investigations on the thrust 
of arches, see Tarn's * Science of Building.' *) 

In segmentalarches^ or those which have less than 
half a circle for their intrados, the springing-joint is 
called a skew-back. 

Gothic -ARCHES are those which are formed of two 
segments of a circle meeting in a point at the crown. 
An equilateral Gothic-arch is one in which the chords 
of the two segments are each equal to the span, the 
radius at the springing being horizontal: in this 
arch the weakest joint is that which makes an angle 
of 16** with the horizon, and the horizontal- thrust is 
greatest at this point. If the abutment equals in 
height the span of the arch, its thickness must not 
be less than three-tenths of the span. 

Gothic -VAULTING is formed by main ribs or arches, 
thrown across from wall to wall of a building, with 
diagonal-ribs springing from the same point and in- 
tersecting each other in the middle. The space 
between the ribs is filled in with light masonry, also 
arched and springing from the ribs. 

Arch stones are measured by the cubic foot ac- 
cording to their original dimensions before being 
worked ; one bed is taken as swik work by the foot 
superficial; the two ends as circular work, if plain; 

• Lockwood & Co. 
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or circular moulded, if any mouldings are worked 
upon them. 

If stone is hoisted above 30 ft. of height, the hoist- 
ing is charged extra, according to the number of cubic 
feet. 

Stones above 5 ft. long have their cubical contents 
measured and described as scantling lengths. 

Flags are thin paving stones from 2 in. to 3 in. 
thick, and not exceeding a square yard in area; this 
kind of stone is generally termed ' York,' being 
mostly obtained from the county of Yorkshire. 
Paving is measured by the superficial yard, and 
described as self -faced flagging^ quarry-worJced or 
boasted^ tooled or rubbed. If the edges are worked as 
well, they are measured by the foot run extra. 

Landings are flags of larger size than 1 super- 
ficial yard, and above 3 inches in thickness. They 
are measured by the superficial foot, and described as 
tooled or rubbed. The edges are measured by the 
foot run, and described as plain or joggled. The 
sizes of the atones must be described, as the larger 
landings are more valuable in proportion than the 
smaller. 

Cutting and Pinning is letting the ends of stone 
steps or landings into a wall already built ; and is 
measured by the foot run. 

Coping is the name given to the stones laid on the 
top of a wall to protect it from weather, or for the 
purpose of receiving an iron balustrade. When the 
coping is of equal thickness all over, it is termed 
parallel coping ; when thinner at one edge than the 
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other, it is feather-edged ; when thinner at the edges 
than in the middle, it is saddle-backed. If the coping 
projects beyond the face of the wall, the under edge 
is usually throated. 

Coping is measured by the foot run, and its form 
described ; unless of extra large size, when it must be 
measured as other hewn-stone. 

Cutting holes for rails in coping are numbered and 
charged at so much each. 

Sills are the stones laid outside the bottom of 
windows. When not more than 3 inches thick, they 
are taken at per foot run, and described as plain, 
sunk or weathered, throated, &c. Thicker sills are 
taken as hewn-stone. 

Sinks are measured by the superficial foot^ their 
thickness and depth of sinking being described. 

Cramps are pieces of iron or copper turned down 
at each end, and used to hold two stones together ; 
they are generally run with lead. 

Dowels are straight pieces of stone or metal let 
into mortice-holes cut in two abutting stones, for the 
purpose of preventing them from moving laterally ; 
they are either fixed in cement or run with lead. 
Cramps, dowels, &c., are numbered, as well as the 
holes made to receive them. 

The Lewis is a contrivance for temporarily at- 
taching large blocks of stone to the chain by which 
they are to be hoisted. It consists of two pieces of 
iron or steel cut in dovetail form, which are let into 
a hole of similar shape cut m the middle of the stone, 
and forced into their places by a straight piece of 
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metal fitting in between them. The three pieces axe 
connected at top by a ring attached to the hoisting 
chain, and are drawn tight by the strain put upon 
the chain. Very soft and friable stones of large size 
cannot generally be hoisted by the Lewis with safety, 
as the edges of the hole in the stone are liable to 
break away. 

Banker is the name given to the block of stone or 
bench upon which the mason works hewn-stone. 

Beam-filling is filling with rubble-walling the in- 
terstices on the top of a wall between the feet of the 
rafters, up to the underside of the slates. 



ON MEASUBING STONE-MASONS' WORK. 

There is a variety of opinions respecting the 
manner of measuring stone-masons' work, both in 
taking the dimensions for the stone, and also for the 
labour. It certainly requires more practical know- 
ledge of the operative or working part of the busi- 
ness than any other trade, to determine correctly 
between these conflicting opinions. The following 
rules may be considered sufficiently explanatory of 
the principle on which the practice is governed or 
founded. 

In measuring cube Portland or other stone, all 
stones that are worked square should be taken accu- 
rately as they come from the saw to the banker, of 
course including the parts laid on or pinned into the 
walls. But as bevelled or irregularly formed stones 
cannot be converted without more waste than square 
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ones, the dimensions should be taken so as to make a 
fair allowance for such additional waste, particularly 
as the solid contents of all the different descriptions 
of Portland stone, whatever shape the stones may be 
worked to, are abstracted under the same head (viz., 
cube Portland), and therefore should be of the same 
value ; but which cannot be the case unless the extra 
waste in the bevelled stone, &c,, be allowed for in 
taking the dimensions. When this is done, it is only 
requisite, in estimating the prime cost, to calculate 
for the waste as if all the stones in the building were 
cut and worked square. If this method were not 
adopted, it would be requisite, in ascertaining its 
real value, to make as many different heads in the 
abstract for cube Portland, as there are different 
shaped or bevelled stones, accurately describing 
each, when the calculations for waste, and of course 
the price, must vary according to each particular 
form, the trouble of which would be endless, and 
without any advantage. Indeed, it would come to 
the same thing, viz., making the necessary allow- 
ances for waste, according to the form of the stone. 
Bevelled or arch stones should be taken about one- 
sixth above the mean dimension, to allow for waste. 

In measuring the cubic contents of spandril steps, 
some difference of opinion exists as • to the best 
method of taking the requisite dimensions. The 
following three methods are in common use, viz. :— 

1st. Take the length of the step by its extreme 
width, and by the whole height of the riser measured 
from tread to tread. 



MEASUBINO STEPS. 235 

2nd. Take the length of the step by the extreme 
width from the nosing of the tread to the acute 
angle, and by half the height of the riser taken from 
the top of the tread to the acute angle downwards. 

3rd. Take the length of the step by its extreme 
width, and by three-fifths of the depth of the riser 
taken from the top of the tread to the acute angle 
downward. 

To illustrate these difierent methods, a diagram is 
given, Plate 6, fig. 3, showing the method of sawing 
two spandril steps out of the same block, by which it 
will be seen that, allowing half an inch only in each 
step for waste in sawing and taking them out of 
winding, the original block must not be less than 
twelve inches deep ; and supposing the extreme 
length of the step, including the part pinned into the 
wall, to be five feet, the size of the block will be 

5 

1 3 

1 

6 3; 

and each step will therefore contain 

5 

1 3 

6 

3 1 6 

By method 1st, we have 

5 length of step. 

1 3 extreme width. 

6 whole height of riser. 
3 1 6 which is correct. 



n 

I 



1 



4 3 
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It should, however, be observed, that if the steps, in- 
stead of having moulded nosings, were worked plain, 
the block would only require to be 11 inches deep, 
as shown by the dotted lines, or one-twelfth less than 
for moulded steps; whilst the rule gives the same 
content as before, and consequently it should only 
be applied for the latter description of step. 

By method 2nd, we have 

5 length of step. 

16 extreme width of do. to acute angle. 

half height of riser from top of tread 
to acute angle downwards. 

2 7 10 which is about one-twelfth less than 

the real content. 

By method 3rd, we have 

5 length of step. 

13 extreme width of do. 

three-fifths of height of riser from 
5 8 top of tread to acute angle down- 

^ ward. 
2 11 5 which is nearly correct. 

A better way than either of the above methods is 
to take the length of the step by a dimension found 
as follows, allowing half an inch on each step for 
waste, thus : — 
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1 3 width of step. 

j 2 base of rectangle. 
4 half do. of triangle. 




This gives 



5 
1 




3 
6 



3 1 6 as before. 



In measuring winders, the content may be found 
in the same way, taking the extreme length of the 
step by the mean sectional area, making due allow- 
ance for waste. 

The labour on the under side to be taken as cir- 
cular sunk work. 

In parts of the country where stone is obtained 
near at hand, and is therefore comparatively cheap, it 
is usual to work each spandril step out of the solid 
rectangular block, the whole of the under portion 
being cut or hacked off with the chisel, so as to be 
entirely wasted. The stone must in this case be first 
measured as cube stone, the same as in solid rect- 
angular or square steps, and the labour to the soffit 
taken as sunk work. 
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All stone exceeding three inches thick should be 
taken as cube measure, with the labour, &c., on ditto. 

All stones three inches thick, and under, should 
be taken as slab, at per foot superficial. 

The usual custom has been to measure-in such 
edges as are worked, and show fair. Objections have 
been made to this practice, and with some degree of 
justice; but it will make very little difference, if the 
edges of thin slabs are measured separately, and a 
fair price allowed for the labour ; and for cutting into 
narrow pieces for mantles, jambs, &c., it would be 
nearly equal to the value of the stone : but in thick 
slabs the same argument will not hold good; and, 
therefore, as the object in measuring work should be 
to ascertain its real value, and allow only a fair re- 
munerating price, it appears more coiTect to measure 
the labour on the edges at per foot run, offering a 
fair price, according to their thickness, instead of en- 
tering it as stone. An extra price should be allowed 
for very large scantlings, also for hoisting stones on ex- 
ceedingly high buildings, according to circumstances. 

LABOUR ON PORTLAND OR OTHER STONE. 

In measuring the labour of working Portland 
stone, the principal difference of opinion arises in 
determining what faces or beds should be taken as 
plain work. Examples are given, showing the me- 
tliods of taking the labour on different kinds of com- 
mon work; but in the measurement of superior work, 
a plain face must be taken previous to measuring the 
sunk, moulded, or other work, when the mould could 
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not be applied without first making that plain face. 
There cannot be much diflference of opinion in taking 
the other labour, such as sunk-work, moulded- work, 
circular-sunk, or circular-moulded work, &c., which 
must be girt as it appears when the work is finished, 
but which is not always the case with the plain work; 
and therefore it is requisite to know the manner in 
which the work is executed, to form an accurate 
conclusion, and to do justice to the workman in its 
measurement. 



ABBREVIATIONS RECOMMENDED. 

In measuring stone-masons' work, the same rules 
must be observed in entering the dimensions in the 
book as directed for the other trades; and the fol- 
lowing abbreviations are recommended, for the reason 
stated under that head: — 



C P Cube Portlnnd. 
PW PUinwork. 
8 W Sunk work. 
M W Moulded work. 



C W Circular work. 
C C W Circular circular work. 
C S W Circular sunk work. 
C M W Circular moulded work. 



MEASUREMENT. 



ft. in. ft. in. 
5 



1 




3 
6 


5 

1 





4 



6 

7 


1 



3 
6 



3 1* 



Staircases. (Fig. 3, Plate 6.) 

Cube Portland steps, the 6 ft including that part of the step 
that is pinned into the wall, and also the projection of 
nosing. 



PW top 



(I 1 tr^ad. 
1^ under the next riser. 



U 2^ 
M W front Girt of moulding, nosing and riser. 

M W end. Taken or girt at the average width. 
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ft. in. ft. in. 






6 





6 


5 





1 


1 


5 








*f 


6 





1 


3 


1 










6 8 



P W to front the part 
piimed into the wiul. 



P W to soffit 

[Or the whole flight may 
be taken in one dimen- 
sion.] 

SW rebate . 

No. of steps pinned into 

wall. 
No. of holes cut for b^l- 

Insters. 



f Block of stone required 
\ to cut two steps out of. 



ft. in. 
^ iff ^^^ ^ front of step. 
l} do. to back of step. 



V 4} 



13 3 
4 6 
6 



2)13 3 
4 6 



12 





7 


2) 



6 
6 


2) 4 

1 


6 



22 3 



Landings. (Plate 6, fig. 1.) 



C P landing . 



rl2 
6 
6 



,* 



I in wall 
l}}j*«8les. 



13 3 



PWtopand bottom. Here 
is more plain work than 
appears, but the plain 
faces must be made 
before the joggles are 
worked. 

M W front 



P W to front of landing 
in the walls. 



SW joggles 
(Fig. 2.) 



' 9 girt of the joggle. 
4^ do. of the groove for do. 



Run of cutting 



1 n 



/13 
4 
4 



3 
6 
6 



V22 3 



rCut for and pinning 
landing into wall, which 
is allowed to be taken 
through the doorway, 
&c., for the extra trou- 
ble of pinning up the 

.quoins, &c. 
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Square steps to Entrance Doors, etc. (Plate 6, fig. 4.) 



ft. in. ft. in. 

2) 6 9 

1 1 

7 



6 


9 


1 


8 


6 


9 


1 


71 


6 


9 





2i 


6 


9 


4 


1 



3 


6 


1 


9 





n 



3 
2 


6 


1 



9 


1 



9 

4* 



3 6 



P supposing two steps. 



P W to bottom step. 



P W to top stop. 



S W rebate for landing. 



2 in. Portland landing 
No. of plugs. 

Coping. (Plate 7, fig. 1.) 



'Portland st-eps worked to an 
exact length, and fitted between 
spandrils, allow one end as plain 
i work. 



C P feather-edged coping 



Q „ /Nothing extra is al- 

li 1**^"^ ^^^ being cut or 
* -I worked bevel on the 
face, as it may be done 
without extra waste. 



I 4J 



PW 




top. 
edges. 

projection oyer wall* 



PWtoJts. Allow PW 
to one joint of each 
stone, which should 
average 3 ft. in length. 



P W to return of angles 
where they occur 



Run of throat, or may be 
taken at . . , 



3 edge. 

1 J projection. 



4^ 

3 fi 

1 MWthroaL 



Angle quoins may be numbered as ex- 
tras ; or measure the coping through 
both ways as common coping, which 
gives an extra length the width of the 
coping for the extra thickness, and the 
trouble of sunk work on the top. Of 
they maj be measured thus : — 

B 
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ft. In. 
1 11 
1 11 
3 



ft in. 



1 


11 


1 


11 


*1 


11 





3 


♦3 


10 





H 



4 
4 



3 6 ' 
1 
8 



3 


6 





2 


3 


6 





H 


3 


6 





1 


1 








8 



C P quoin, flg. 2 . 



S W top. 



PW joint 



' No. of cramps. 
Pain of plugs. 
Lead for running ditto. 



N 



P W outside edge and projection 



S W inside angle notched 



ft in. 
3 

4^ 

1^ inside edge. 
l} projection. 
1 throat 



^ 4 



Strxng-courses. (Plate 7, fig. 6.) 

C P string-course. 



SWtop. 



PW 



f 71 
2 projection. 

I 9^ 



Throat SW, or run of throat 



P W to one joint of each stone 
average 3 ft. in length. 



Square Plinths worked all round. (Plato 7, fig. 9.) 



2 
11 
6 



2 
2 10 



C P plinth. 



/on 

6 



P W sides 



2)1 5 



2 10 



♦ In taking tho angle quoins of coping, some will allow the plain top to be 
taken first ; but this is incorrect, as there is no occasion to make it previous to 
sinking the top ; it being only necessary to bring the stone to its thickness and 
out of winding, as if for plain work. 
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ft. 


In. 





11 





6 


1 


2 





4 







ft. in. 



4 


2 





8 





6 


4 


2 





10 





8 





6 


4 


2 





7 







PWtop. 



SW rebate. 



No. of mortice holes. 

Window Sills. (Plate 7, fig. 4.) 

C P window sill. 



P W top, firont, and projection 



ft. in. 

/ 2 

6 

2 



I 10 



P W to one end.* 



S W top and throat 



' 6 top. 
1 throat 



I 7 



6 
7 
6 




6 
1 8 


7 
6 


2 11 
9 
6 


2 11 
9 


2) 2 11 
6 


2) 6 
6 





Curbs. (Plate 7, fig. 5.) 

C P curbs. 



P W including projection 



P W to one end of each stone, which 
should not be less on an average 
than 3 ft. in length. 

Take the quoin ends that show 
fairasPW. 

C P circular curb. (Plate 7, fig. 7.) 




PW. 



CPW. 



S W to arch joints. 

Plugs per pair, with lead; or allow 

the lead per lb. 
Holes, each. 



* This is what is usually allowed. Some claim both ends, others measure 
them thus : — 
2) 6 
2 



P W to projection of ends. 

b2 
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Oobmm. (Plate 7, fig. 8.) 



fk ia. 
6 6 
1 5 
1 6 


6 S 
1 S 
1 S 

• 


1 11 
1 11 
6 8 


1 11 
1 11 
8 


"f J 


•>{{ 


6 6 

4 6) 


6 8 
8 11 


i?j 


1 6 
I 6 


1 11 
1 11 


2) 1 11 
8 


6 
10^ 



a in. 



CP\ 



DPj 



"wMUk 



CP 






PW 



PW 



fllitl^ tefcn tvo indon 



Citealarwoik 



Oireolir woriL 



diftfU 



8 W to bed Ibr jcggto in lover fltoncw 



P W top bed of upper stone in whmtL 



PWtop 



PWrims 



Circalar M worlu 



base; 
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ft. in. 
1 11 
1 11 



2) 


1 


11 







8 




6 





■ 





81 



fL in. 



PWtop. 



P W sides ^cap. 



Circular M workJ 



In measnring the circular M work to 
cap^ it shquld be taken at the average 
between Uie angle of abacus and the 
front. 

If the neck moulding is worked in the 
shaft, the same dimensions may be 
taken for C P and labour as the 
bottom stone of the shaft. 



3 
1 7 

1 7 



3 
1 7 



2) 3 
2 



AechttraVes over Columns. (Plate 7, fig. 10.) 
CP. 



1 7 
1 7 



1 4 
1 



1 7 
1 11 



PW bottom bed. 



MWtoAroots. 



PWtoend, 



SW to the joggle. 



S W to end, indnding the joggle 



ft. 


In. 


1 


7 





2 





2 



1 11 



3 


6 


1 


6 





6* 







Blockinos akd Cornices. (Plate 7, fig. 3.) 



C P blocking 



8 
4 

*) 1 



6 1 for bereL 
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ft. in. ft. in. 



8 6 
8 6} 



1 


6 





6 





9 



8 6 
2 4 
8 



8 
1 3 
5 



8 

2 


6 
6 


8 





9 


3 
3 


6 



1 


2 



6)1 high 
1 3 
9 



12)2 6 
1 
9 



ft. in. 
/ 1 6 



PW 



P W joint, ayerage size. 



Bon of grooTO for plugs. 

No. pairs of plogs, and running with 
lead, per pair. 

If the plain work to bed of cornice, on*^ 
whidi the blodcing stands, is not 
taken, it would be allowed to take 
the bottom bed, which wonld make 
it 4 ft. If in. for the P W 

C P top member of cornice. 



) 



C P bottom member of cornice. 



PWbeds 



P W under blocking. 



Sunk and moulded work 



. • 



Groove run to joints with lead. 



Niches. (Plate 7, fig. 11.) 



CP 



Stones in body. 



CP, 



1 7} 
4 

3 5] 



3 5} 
8 



1 3 

1 3 

2 6 



( 1 


1 





10 





6 





7 



3 
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ft. in. 

9 

9 

4 



3) 2 9 
1 6 
1 3 


3) 2 9 
1 6 


6) 2 9 
1 3 


5 
4 8i 


CO \ 

• 

4 8} 


12) 2 6 
9 


6) 1 8 
9 


2) 13) 1 
1 


14 Si 
7j 


10 


4 8} 



ft. in. 



C P head ceDtre stone. 



C P arch-stones taken the whole 
width, on account of trouble in 
getting them out. 

PWiiweofdo. 



S W to arch-jointa of do. 



Circular work to body . 



ft. in. ft. in. 

3x3 0«9 

k=0 5 



i )9 6 
4 8i 



Circular-ciicular wozk to spherical 
head. 



P W to bed of stones in body. 



Bitta 



S W to arch joints. 

5 

6 
SW to front A . . . .-{4 8^ 



14 8} 



Hon of bead and doable quirk. 



Circular da 



No. of cramps. 
No. of plugs. 

Stone facings to fronts of houses, if more than 
three inches thick, should be taken as cube stone, 
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and the face and one bed and joint taken as P W. 
Bond stones taken one face bed and joint. If not 
more than three inches, take them as slab, and one 
bed and joint as P W. If to circular-headed win- 
dows, take the arch joints as sunk work, and the 
soffits as circular plain work, and the straight reveals 
as P W. If rusticated, take them as S W. If stone 
facings are taken to a parallel thickness, as for old 
brick fronts, they may be taken as slab even to four 
inches thick, but the P W to beds and joints must 
not then be taken. 

In abstracting masons' work, the paper must be 
ruled in columns, as before described, observing to 
place the C P in the first column, and leaving suffi- 
cient space in the following columns for the diflferent 
sorts of labour on ditto, as P W, S W, M W, &c. ; 
the next columns for Portland slabs, keeping each 
thickness in a separate column ; the next columns for 
vein, statuary, and other marble ; the next for York- 
shire and Purbeck pavings, and other articles of 
diflferent descriptions ; the following columns for ar- 
ticles taken as running measure, and the last columns 
for those numbered. 



WEIGHT OF STONE. 



Pnrbeck stone . 


14 cubic feet 


weigh 


one ton. 


Portland . 


16^ 






do. 


Bath 


18 






do. 


Yorkshire . 


15 






do. 


Granite 


. iH 






do. 


Marble 


13 






do. 


Purbeck paving 


r>o ft. 


Ruperf. 




do. 


Do. step 13 by 0^ . 


25 ft. 


run 




do. 
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VALUATION OF LABOUR. 



•021 
•010 



TABLE OF CONSTANTS FOR THE DIFFERENT DESCRIPTIONS OF MASONS* 

WORK. 

N.B. — The factor to be applied is the rate of wages for a mason per day. 

Days. 
Labour, squajring and laying new York or Purbeck 
paving per foot snperficial .... 

If in courses, add 

Labour on Portland or similar stone per foot superficial 

N.B. — Sawing to be taken as half plain work. 
Plain work to bond stones . . per foot superf. 
Do. to beds and joints . . do. 
Do. rubbed face . . . do. 

Do. do. circular . . . do. 

Sunk work rubbed .... do. 
Do. do. circular ... do. 

Moulded work rubbed .... do. 
Do. do. circular . . . do. 

Circular work to shafts of columns having 
the neck moulding or part of the base 
worked in the same stone . . . do. 
Circular-circular or spherical work to domes 

or balls do. 

If rubbed, add extra .... do. 
Taking up, squaring, and relaying old paving do. 
Add if in courses do. 



•140 
•181 
•209 
•291 
•250 
•313 
•292 
•417 



•334 

•500 
'049 
•042 
•015 



LABOUR ON STATUARY OR VEIN MARBLE, 
INCLUDING SAYING, WORKING, AND POLISHING. 

Plain work per foot, superf. . '875 

Circular work do. . . 1*250 

Sunk work do. . .1-667 

Moulded work do. . . 2334 

Circular sunk work . . . . do. . . 2*334 

Circular moulded work. . . do. . 3*000 
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ON OLD WORK. 


Days. 


Old 


vein marble chimney reset per foot snperf. 


•125 


Do. 


do. squared and reset . . do. 


•167 


Do. 


do. sanded, grounded, and squared do. 


•209 


Do. 


do. and reset .... do. 


•250 


Do. 


do. cleaned and reset . . do. 


•250 


Do. 


do. sanded, polished, and reset do. 


•375 


Do. 


do. sawed, sanded, polished, squared. 






and reset .... do. . . 


•626 



In the west of England, and all the counties in 
which stone is abundant, it is usual and customary 
to build with the rough stone of the country, and 
the practice generally is to measure the walls by the 
perch of 18 superficial feet, supposing them 24 inches 
thick, to which thickness all the walls, whether more 
or less, are reduced by multiplying the superficial 
contents by the thickness in inches, and dividing 
them by 24 ; or they may be reduced fi-om cubic feet 
to the perch of 36 : but some regulate the- prices per 
perch, according to the thickness of the walls. In 
other parts the walling is measured by the rod of 
7 superficial yards. 

In measuring the work, some contend that the 
quoins and all projections should be girt, to pay 
them, as they say, for the extra trouble in working 
and setting the stones ; but this should not be 
allowed, except for labour only ; and even then it 
is much fairer to measure the quantity of walling 
as it is, and make a proper allowance for the 
extra labour, either in quoins, chimney -breasts, 
flues, reveals, &c. 



BILL OF QUANTITIES. 
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ROTATION 

To be attended to in bringing the quantities into 
BiU. 

Mason. 



Perch, ft. In. 



Bough stone walling foundations 
in random courses, well bonded 
and flushed with mortar, and 
grouted with hot lime and 
sand every two courses . 

Do. do. above foundations, le- 
velled every two feet or height 
of two quoins, well bonded 
and flushed with mortar every 
course . . . . . 

Superficial of extra labour to ex- 
ternal quoins . 

Do. do. to internal quoins, &c. 

Cube Portland, or any other stone 
valued per foot cube 

Superficial of plain work . 

Do. of sunk work, or such other 
labour^ as the case may he 

Superficial of 1^ Portland slab 

Do. 2 do 

Do. 2^ do 

Do. of 1 in. vein marble slab in 
chinmeys, Ac. 

Do. of 1 in. statuary marble slabs 
in do., &c. 

Do. of Purbeck paving 

Do. of Yorkshire paving, Ac; 
thm the irunSj as run of Pur- 
beck steps, &c, ; then the Nos. 
. as number of holes cut, &c. 
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CHAPTER VI. 
PLASTERING. 



TECHNICAL TERMS AND EXPLANATIONS. 

The business of the Plasterer consists in covering 
the inner face of the walls and ceilings of a building 
with a composition, of which the groundwork is lime, 
sand, and hair, finished with a coating of finer 
materials, for the purpose of producing a smoother, 
less absorbent, and more sightly surface than that 
of the rough walls. The work of the plasterer also 
extends to the outside of buildings which have to 
be stuccoed or covered with a coating of cement, and 
decorated with moulded cornices, string-courses, 
architraves, and other ornamental features. 

Before ceilings or quartered-partitions can be 
coated with plaster, it is necessary to cover the 
timbers with latlis nailed thereon, so as to form a 
hold or key for the plaster. When walls are to be 
plastered the joints of the brick or stone- work 
are left quite rough, so that the plaster may have 
something to hold to. Outside walls in exposed or 
damp situations are sometimes battened with narrow 
slips of wood fastened to the inside of the walls at 
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intervals of 12 inches, and to these the laths have 
to be nailed before the walls can be plastered, as 
in timber partitions and ceilings. 

When large or heavy cornices are to be run round 
the ceiling of a room, bracketting must be fixed by 
the carpenter before the lathing is nailed to the 
joists ; this consists of pieces of wood fixed at in- 
tervals of 12 inches apart all round the portion of the 
ceiling intended to receive the cornice, and is covered 
with laths like the rest of the ceiling. 

Cornices and other plaster mouldings are run by 
means of moulds cut in zinc, the exact form of the 
moulding intended to be used, and fastened to a 
wooden frame. When a cornice is to receive orna- 
ments, the plasterer leaves sinkings to lay them in. 
Ornaments are usually cast in plaster-of-paris or 
papier-mach^, from models previously made in clay, 
and are attached to the cornice or ceiling with plaster- 
of-paris. 

When a very fine surface is required to the walls 
of a room, it is usual to finish the plaster with marble- 
cement, which is capable of taking a brilliant polish, 
and is therefore suitable for internal decorations, as 
columns, pilasters, architraves, dados, &c. When it 
is required to paper or paint the walls shortly after 
they are plastered, Parian- cement is employed as a 
finishing coat, which also produces a very hard and 
smooth surface. 

When ceilings are ornamented with centre-flowers 
or other decorative features, the ornaments are some- 
times perforated and connected with a flue passing 
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between the joists above, to the outside of the build- 
ing or to a flue running alongside of the chimney 
flue; by this means the room may be ventilated, 
fresh air being brought in from the outside, and the 
impure air drawn off by the draught caused by the 
chinmey. Figs. 44 and 45 show the method adopted 

Fio. 44, — Vestibulb of the Bathb, Alhuebka. 




of ventilating the Sloorish baths of the Alhambra by 
means of pyramidal openings in a domical ceiling. 

OuTSiDE-STLTCO to the Avalls of buildings is usually 
executed in a material called Portland-cement, from 
its having tlie appearance, wlien finished, of Portland- 
stone. This is gauged with fine sharp sand in various 
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proportions, but generally about two or three parts 
sand to one part cement. A coarse coating of stucco 
is first laid on the wall, purposely left rough to form 
a key for the next coat ; this is finished with fine 
stuff smoothed over with a trowel. When cornices 
or string-courses have to be formed, a core of York- 
shire stone or plain-tiles is first built mto the wall, 
projecting therefi'om a sufficient distance to carry the 
required mouldings, which are run with a mould in 
the same manner as other plaster cornices. Where 
one part of the work has to be finished thicker than 
the rest, plain-tiles are laid in cement against the 
wall to give the extra thickness, and the stucco 
laid over; this is termed dubbing-out^ and must be 
measured extra. 

Portland-cement is formed by mixing chalk or 
other limestone with clay, in the proportion of three 
of the former to one of the latter, in a mill supplied 
with water, and furnished with revolving harrows to 
reduce the whole of the particles and secure their 
complete admixture. After being left for some time 
to evaporate its superfluous water in large tanks 
called backs^ it is dried in stoves, burnt in a kiln, 
and reduced to fine powder by grinding in a mill. 
Cement is strongest when used neat^ or without any 
admixture of sand, and the greater the quantity of 
sand mixed with it the weaker it becomes; sand 
having a good sharp grit should be used for mixing, 
as very fine sand has a tendency to kill the cement. 
Cement is often used for making floors upon a basis 
of bricks or concrete ; it has the property of setting 
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or becoming hard very quickly, and must therefore 
only be used in small quantities at a time. 

In plain stuccoed work, one bushel of cement, used 
neat, will cover 10 square feet of work 1 inch in 
thickness ; if gauged with an equal quantity of sand, 
it will cover twice as much surface ; and so on, in 
proportion to the quantity of sand. 

The external angles of chimney-breasts in rooms 
are frequently formed of cement in preference to 
wooden angle-staflfs. 

Claircolle is washing over plaster with a solution 
of size^ to prepare it for the reception of colour or 
paperhanging. 

Whitening is washing over plaster, previously 
claircoUed, with a solution of whiting. 

Lime-whiting is washing over walls with a solution 
of lime. 

All claircolling, whitening, and colouring, is 
measured by the yard superficial. Old ceilings have 
to be washed or brushed over with water before they 
can be claircolled ; and if there are any cracks, they 
must be stopped with plaster-of-paris after being 
washed. 

External stucco is sometimes executed in Blue- 
lias lime gauged with sand ; this being an hydraulic 
lime, or one that will set under water, is a valuable 
material for preventing the rain from penetrating the 
walls of a building ; the proportion of sand to be 
used is about two or three parts to one part of lime. 
This material sets more slowly than cement. 

Pkicking up or rendering is the first coat of 
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coarse staff, as lime and hair, laid on the walls. If 
intended to be floated, it is crossed, as a key for the 
next course or coat ; if it is only intended for setting 
or two-coat work, then it is not crossed, as it is not 
necessary, and would show through the thin coat of 
lime and hair. 

Render set is two-coat work on walls; viz., one 
coat of rough plastering performed with lime and 
hair, and one coat of fine stufi^, which is called setting : 
this is performed by laying on a very thin coat of fine 
mortar, denominated finishing stuff, which must be 
well trowelled to prevent its cracking. 

Render, float and set is three-coat work : one 
coat of rough plastering crossed; another coat laid 
on ditto, and floated with a long rule to make it per- 
fectly straight on the face ; and one coat of fine stuff 
or setting on ditto, as ^render set.' 

Lath and plaster is lathing on quarter partitions, 
&c., and one coat of plastering only laid on the laths, 
as pricking up or rendering is on the walls. 

Lath, plaster and set is two coats on the lathing, 
as ' render set ' is on the walls. 

Lath, plaster, float and set, is three-coat work 
on the laths, as ' render, float and set ' is on the walls. 

Trowelled Stucco. This work, either on walls 
or partitions, is performed as before described for 
setting ; then a thin coat of stucco, which is prepared 
with a large portion of sand, and laid on similar to 
the fine coat called setting, in small portions at a 
time, but worked with water, and trowelled till it is 
perfectly hard and solid. 

s 
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Babtasd Srncco is execated in a rimikft way to 
the above, bat the finishing ccmtatns a smaU quanti^ 
of hair behind the Band, and it is not hand-floated «■ 
trowelled. 

All rooms that have plaster cornices most eiAer 
be floated or have a screed formed all round them, to 
obtain a strught fiice for running the cornice by. 

BoTJOH-CAST is pricked up and floated as if to be 
set or stnocoed, and then the rough cast (vriiidi is 
fXHnposed of half lime and half smsll stones) thrown 
with force into ditto ; and consequently aj^iean roo^ 
<m the face when finished. 

DxFKTEB is pricked np uid floated in a aimikr 
manner, and small stones forced on dry from a board, 
by which tiie &ce of wall is finished rou^ and the 
same colour as the stones used. 

Defkbtob is pltutering done to represent tocded 
stone. 

PnooiNG TO ixooBS is pricking up betweoi the 
j(n8ts of floors, either on laths or boards, to prevent 
the sound escaping from one room to another. This 
should be performed with coarse stuflT and choj^nd 
hay, if on boards ; but if on laths, ^th lime, sand, 
and hair; and not less than 1^ in. thick in ather 
case. 

Ornaments are said to be worked by hand when 
they are bo designed that they cannot be cast ; which 
renders the work very expensive, as every part 
must be performed in the plaster as if modelled in 
clay. 
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ABBREVIATIONS. 



B R Bough render. 

B S Bender set. 

B F S Bender float and set. 

L O Lath only. 

L P Lath and plaster. 

LPS Lath and plaster set. 

L P F S Lath, plaster, float and set. 

S B Stucco on brick. 

S L Stuooo on lath. 



B C B Bough cast on brick. 

B C L Bough cast on lath. 

If any of these are whitened, add W. 

W N W White to new work. 

W S W Wash stop and white. 

L W 1«* Lime white once done. 

L W 2^ Lime white twice done. 

C C Common colouring. 



ROTATION. 

In measuring plasterers' work, first take the ceil- 
ing; second, the sides; third, the cornices and en- 
richments. 

MEASURING. (Plate 8.) 

Plasterers' work is taken superficially, and valued 
by the square yard of 9 feet. 

If cornices are round the room, take the ceiling 
only to half the projection of the cornice, or one pro- 
jection in and one out ; or measure the ceilings clear 
of the cornices, and take the whole of their projection 
as lathing and pricking up. 

If the cornices are bracketed (as fig. 1), measure 
the ceilings clear of the cornice. 

The sides of the room should be taken from the 
ground, through the bed-mould, or half the height of 
the cornice. 

If on brick, or bracketed (as fig. 1 ), take them 
only to the bottom of cornice. 

In taking the length of cornices, measure the size 
of the room, taking one projection in and one out, 
and girt them from the mould or from the ceiling to 
the wall line. 
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Number all the angles in the rocHn abore^Mir, as 
extra. 

In taking cornices where there are oores, take the 
cores as anperfl d ooro to cornices, and allow 1 inch 
extra on the girt of the cwnice for tiw retom of the 
Aumld on the cove. 

All enrichments to be taken sqiaraiety. 

Friexes, under the ounice, mart be taken as soperf. 
ttf plain floated fiieie. A floated ground must be 
taken mider all enriched firiezes. 

If cornices are nm to <M ceilingB, a screed most 
be allowed. 

Enriched fiiezee, oealiiigs, or soffits must be wear 
sored first as plain woik, and then the oiridmwnts 
taken separately at per foot run, sod a |mce fixed 
according to their deacr^tion and Tslae. 

AH (urcular mouldings and enrichmraits to be taken 
tme &C8 in and one out, fig. 3. 

To explain the forcing rales, see Section of a 
Cove Oomice, &c., &c., fig. 2. 

Tske first the cdling through the reeds. 

Secondf length of core above the cranice hy 2tL 

Third, length of moulded cornice by 1 ft. 2 in., 
b^g 1 in. extra for t<^ on cove. 

Fourth, do. of plain floated fiieze by 6 in. 

Fifth, do. of moulded architrave by 6 in. 

Sixth, do. of moulded reeds by 9 in. 

Reveals to windows taken at per foot run, price 
according to width. 
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ROTATION. 

To be attended to in bringing the quantities into 
BiU. 



Yds. ft. in. 



Plastsreb. 

Rough render . 
Render set . 
Render' float and set . 
Lath and plaster, one coat 
Lath, plaster and set . 
Lath, plaster, float and set 
Stucco on brick . 
Stncco on lath . 

Pugging . . . 

White new work 

Wash, stop, and white 

Lime white 

Colouring, as the ccise may he 

Superf. of plain cornice, &c., &c 



Then the 

Run of cornices, girt, Ac. . 
reveals . 
beads, &c. 
Nos. of mitres, &o, . 



M 
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VALUATION OF PLASTERERS' WORK. 

CALCULATION OF MATERULS. 

1 hundred of lime=25 striked bushels (old measure). 

Materials. Labour. 

100 yards of render/ H/**K>°^^*■ f A \ ^''"*f Tl ^^T""' 
^ . . < 1 double load of sand. > and boy, 3 days 

^ 1^4 bushels of hair. J each. 



130 yards of lath, 
plaster and set • 
require 



] 



1 load of laths. 

10,000 nails. I Plasterer, labourer, 

2^ hd. of lime. I and boy, 6 days 

1^ dble. loads of sand. each. 

^7 bushels of hair. j 



LATHING. 

1 bundle of laths and 384 nails will coyer 5 yards. 

BENDER ONLY. 



• •{ 



1^ hd. of lime. 



187^ yards require . • ^ ^ double loads of sand. 

5 bushels of hair. 

Floating requires more labour than rendering does, but not 
more than half the quantity of stuff. 

SETTINO ONLY. 

376 yards require . . (i\^^i.f^f-. 
•^ ^ L 5 bushels of hair. 

20 per cent, is always allowed on the prime cost of the ma- 
terials. 

CALCULATION OF LABOUR. 

The decimal is to be multiplied by the rate of 
wages for plasterer, labourer, and boy, per day. 

Days. 

Bough render '019 

Floating do '021 

Setting 016 

Lathing -019 

J£ circular work, add to the lathing and also on each 

coat of plastering *008 

If to groins, add as above *010 
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CHAPTER VII. 

SMITHS' WORK, IRONMONGERY, 

BELL-HANGING. 



SMITHS* WOBK, 

The use of Iron in the construction of buildings of 
all kinds has become so extensive as to render it one 
of the most important materials in connection with 
building operations, both for structural and orna- 
mental purposes. 

Cast-iron is obtained by pouring the molten 
metal into sand moulds prepared from wooden models 
the exact size (with a certain allowance for contrac- 
tion in cooling) of the required article. It is brittle 
and is readily fractured by a heavy blow, presenting 
a crystalline appearance when broken. Cast-iron is 
of great value for sustaining heavy compressing loads, 
as in pillars or other supports ; its resistance to crush- 
ing being from 30 to 50 tons per square inch. Its 
resistance to a stretching force is only one-sixth of 
the resistance to compression, consequently it is not 
so suitable for forming into beams as in using for 
pillars. When a large number of beams of the same 
size are required, great economy is obtained by using 
cast-iron; in which case the J. form of section is 
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employed, the lower flange being made to contain 
nearly six times as much iron as the upper, since 
that part has to resist a stretching force, and is made 
proportionately large in order to counteract the 
deficiency in the resisting power of the metal to an 
extending force. 

The breaking- weight laid on the centre of a cast- 
iron beam of this form is found, in tons, by multiply- 
ing the area of the section of the bottom flange at 
the middle, in inches, by twenty-six times the depth 
of the beam in mches, and dividing the product by 
the length of the bearing or span between the sup- 
ports, also in inches. The permanent load on a cast- 
iron beam should not be more than one-sixth of its 
breaking- weight. In order that a beam whose lower 
flange has the same width throughout, may be of 
uniform strength in every part, the height should 
vary so as to form an ellipse, having its greatest 
height in the centre. If the beam is of equal height 
throughout, the lower flange should be in the form 
of two segments of circles, having the greatest 
breadth in the middle. If the load on a beam is uni- 
formly distributed over its entire length, it will bear 
twice as much as when all the load is in the middle. 

The mode of finding the strength of cast-iron 
columns depends upon the relation which exists 
between their length and diameter. When the length 
is thirty times the diameter, or more, the column will 
break by bending only, the resistance to crushing 
not coming into play. If we call w the breaking- 
weight in tons, D the external diameter in inches, d 
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the internal diameter for a hollow column, I the 

length in feet; we find the breaking-weight from the 

ibrmula, r,r*-d" 

w=42 ° ~° 

The following table of valuea of D*"' and /''" will 
fiicilitate the application of this fonnuk : — 



= 11-3 


5'»= 13-8 


= 247 


8™= 29-6 


= 46-8 


10'-»= 42-7 


= 128 


12'"= 57-4 


= 279 


15™= 82-6 



The breaking-weight of a solid column can be 
found by the same formula, by merely putting d=0. 

When a very inferior quality of iron is employed, 
the above formula will give too great a value for the 
breaking- weight ; and the multiplier in that case 
should be 34 instead of 42 : for very superior quali- 
ties the multiplier will be as high as 50. 

This mode of calculating does not answer for 
shorter columns, in which the length is between ten 
times and thirty times the diameter, since the resis- 
tance to crushing then comes into play. To find the 
breaking-weight of such a column, first apply the 
foregoing formula, and obtain the breaking-weight as 
if it were a long column ; multiply that result by 
forty-nine times the area of the section of the column 
in inches, and divide the product by the first found 
breaking-weight added to thirty-six times tlie area of 
the section. For columns under ten times their 
diameter in length, we have only to take into consi- 
deration the resistance to crushing, or to multiply the 



CAST^mON COLUMNS. 267 

area of section by 49 tons for hollow columns, and by 
39 tons for solid columns. Greater strength in pro- 
portion to weight of metal is obtained in using hollow 
columns than solid, as the inner metal is softer and 
weaker in solid columns than that near the outside ; 
and the thinner the metal the greater its comparative 
resistance to crushing. The permanent load upon 
cast-iron pillars should not exceed one-fourth their 
breaking- weight. 

Cast-iron should never be employed where it is 
liable to be subjected to sudden blows or jars, or to 
great variations of temperature ; and if water comes 
in contact with it when hot, it will fly into pieces. 

Another and simpler method of finding the break- 
ing- weight of a soUd cast-iron column, and which wUl 
give sufficiently accurate results for any length as 
compared with the diameter, is as follows : take the 
ratio or proportion which the length bears to the 
diameter (as 5 times, 10 times, 20 times, and so on), 
and add 330 to the square of that ratio ; then divide 
270,000 by the sum, and the result is the breaking- 
weight in cwts. per square inch of section. The safe 
permanent load may be one-fifth to one-seventh of 
the breaking-weight obtained by this rule. The 
weight is supposed to act vertically down the axis of 
the column, whose ends are perfectly flat and parallel. 
If the column is hollow, the strength depends upon 
the thickness of the metal ; when the metal is -j^th of 
the diameter in thickness, first multiply the ratio by 
2 before applying the above rule ; if the thickness is 
^th of the diameter, the rati4> must be multiplied by | ; 
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if ^th of the diameter, the ratio is to be multiplied hy^ 
if ^th, it must be multiplied by ^. The strength pei 
square inch of a square column is to that of a round 
one as 8 to 7 ; so that the ratio being multiplied by |^, 
the above rule will apply to solid square pillars. 

Story-posts are iron pillars, generally cast of an I 
section, and used to support the ends of bressummere 
over the openings for shop-fronts. The strength ol 
cast-iron story-posts may be found by the rule above 
given for round pillars, only the ratio of length to 
diameter must be first multiplied by IJ^ for thickness 
of metal equal to -j^th the diameter ; by 1^ for metal 
of thickness ^th the diameter; by If for thickness 
equal to ^th the diameter ; and by 1| for thickness 
equal to ^th the diameter. 

Cast-iron in girders, story-posts, columns, and aU 
other heavy articles, is charged by the ton or cwt. 
When models have to be made expressly for iron- 
castings, they are charged extra according to the 
labour in them. The weight of a cubic foot of cast- 
iron is 444 lbs. ; so that the weight of one foot length 
of a solid round column of given diameter can be 
found by means of Table V. (page 94). The area 
expressed in parts of a foot multiplied by 444 gives 
the weight of 1 foot length. If the area is in square 
inches, multiply by 3*1 to obtain the weight in lbs. of 
1 foot length. To find the weight of a hollow column, 
first find that of a solid one of the same external dia- 
meter, and also that of a solid one of the diameter 
of the hollow part ; deduct the latter from the former, 
and the result is the weight of the hollow column. 
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The weight of a superficial foot of cast-iron 1 inch 
in thickness is 37 lbs. ; that of a solid circular rod 
1 inch in diameter and 12 inches long, is 2*44 lbs., or 
a little under 2^ lbs. ; and since the weight increases 
as the square of the diameter, the weight of a rod 
12 inches long of any other diameter can be found by 
multiplying the square of its diameter by 2*44, or, 
nearly, by 2^. The weight of a solid rod of cast-iron 
1 inch square and 12 inches long, is 3*1 lbs. ; and that 
of any other square rod of the same length may be 
found by multiplying the square of one side by 3*1 . 

The following Table of the weight in lbs. of one 
foot of cast-iron cylinders, of dififerent diameters, will 
greatly facilitate the calculation of the weight and 
value of columns : — 



Diameter 






ThicknesB of metal, in tnchee. 




i\^ Ivtl'IA Ivt 
















ui uurtSf in 

inches. 


i 


1 
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Rain-water-pipes, or faU-pipes^ are made of cast- 
iron in 6 -feet lengths, fitting one into another with 
a socket-joint, and used for conveying the rain-wat^r 
from the gutters to the drains ; when several lengths 
are fitted together to form one continuous pipe, it is 
termed a stack. They are sold by the yard run, ac- 
cording to their diameter. These pipes are fastened 
to the wall with large spike-nails driven through ears 
cast upon the upper end of each length of pipe; the 
nails being sold by number. The Heads of rain-water- 
pipes are separate castings, the upper part being 
much wider than the pipe, to receive the water direct 
from the gutter; they are numbered in the bill. 
Shoes are short lengths of pipe bent at an angle, and 
fitted to the lower end of the stack, for the purpose of 
shooting the water away from the wall, or into the 
drain. They are numbered in the smith's bill. 

Elbows^ or bends^ are short lengths of pipe cast 
with a particular curve, to carry a pipe over a moulded 
string-course or other projection, or to divert the 
direction of the pipe. They are numbered and 
valued separately from the pipes. 

Eaves-gutters are cast-iron channels fixed at the 
eaves of a roof to receive the rain-water and convey 
it to the fall-pipes. They are cast in 3 ft. and 6 ft. 
lengths, and fitted together by sockets cast on one 
end of each length ; they are sold by the yard, ac- 
cording to their size and shape. Nozzles are short 
pieces of pipe hanging down from the gutter and cast 
in one piece with it, to convey the water into the fall- 
pipe head. They are charged separately and num- 
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bered. Elbows are pieces of guttering cast with a 
bend or angle to carry the gutter round an angle of 
a wall. They are numbered separately. Eaves-gutters 
are fastened by brackets ^ every three-feet length, driven 
into the wall, or screwed to the feet of the rafters. 
Brackets are numbered; also all stopped-ends to 
gutters are numbered. Bolts, nuts, and screws 
for fastening the lengths of guttering together, are 
charged by the dozen. Clips are numbered at each. 

Cast-iron railings, gates, gratings, casements, 
brackets, cantalivres, &c., are charged by the pound, 
according to the nature of the work. When lead is 
used for running the iron into stone-work, it is 
charged separately by the pound weight. 

Air-bricks of cast-iron, or small gratings the size of 
one or more bricks, for ventilation through a wall, are 
nimibered. Coal-plates with hooks are numbered. 
Door-scrapers of cast or wrought iron are num- 
bered. 

Wrought-iron is a metal which has been reduced 
to a fibrous condition, and rendered capable of being 
hammered or wrought into various shapes. It is 
softer than cast-iron, and its power of resisting a 
crushing force is one-tliird that of the cast metal. 
For very long solid columns, whose length exceeds 
thirty diameters, it is, however, considerably stronger 
than cast-iron, since its resistance to bending is 
three times as great. It is not, however, often em- 
ployed for columns, on account of the much greater 
cost of manufacture. The resistance of wrought- 
iron to crushing is about 16 tons per square inch of 
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section, the resistance to stretching being 24 tons 
per square inch. 

The following simple rule enables us to find with 
considerable accuracy the strength per square inch of 
section of a wrought-iron pillar of circular section : 
take the ratio of the length to the diameter^ square it, 
and add it to 2000; then divide 680,000 by the 
sum, and the result is the breaking- weight per square 
inch of section in cwts. ; and multipljong by the 
number of square inches in the section gives the 
strength for the particular pillar. The ends are sup- 
posed to be perfectly flat and parallel, and the load 
«:ting down the axis. The safe weight may be ith 
or l^th of the breaking-weight. If the column is 
square, it will bear a greater load per square inch 
than if round ; and the above ratio must be multi- 
plied by 1^ before the rule can be applied to square 
pillars. Pillars having L? T? or + sections are weaker 
in proportion than round pillars having the same area 
of section ; and the ratio must be multiplied by 1^ 
where the metal is y^*'^ of the diameter in thickness ; 
by 1^ if it is |th of the diameter; by 1| if it is ^th 
of the diameter ; and by 1^ if it is ^th of the 
diameter. 

Wrought-iron is largely used in construction for 
forming joists, girders, roofs, bridges, &c. 

Joists are rolled into a great variety of shapes and 
sizes, those most commonly used having the I or "y 
form of section. A very good fireproof-floor can be 
made with such joists (b, fig. 46), placed about two feet 
apart, and filled in between with 4 inches or so of 
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cement concrete (a), laid upon temporary boarding 
below, and completely covering the top of the joists. 



Fig. 46. 






r—i i L 



?:^a. ] 



The floor may be finished in cement (c), or light 
joists and floor boards laid on the concrete, and the 
ceiling-laths nailed to light ceiling-joists (d), laid 
between the lower flanges. Such a floor is thoroughly 
impervious to sound as well as to fire, but can only 
be used in buildings of a substantial character, as the 
weight of the floor upon the walls is very considerable. 

A cheaper and lighter kind of fireproof floor may 
be constructed on a similar princij^le to the last, but 
with inverted tee-iron joists, as shown in fig. 47. 



Fig. 47. 
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The depth of the joists (b) will depend upon the 
bearing ; the concrete (a), which should be made 
with Portland-cement, rests upon the flanges of the 
joists, and forms a solid mass between the floor (c) 
and the ceiling (d). The ceiling can be plastered 
against the underside of the concrete, thereby saving 

T 
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the cost of laths and ceiling-joists. The floor may be 
of cement or wood, as before mentioned. If the 
bearing is more than 12 feet, it will be better to use 
iron binders 8 or 10 feet apart, and rest the ends of 
the joists upon them. The load in tons that may be 
laid on the centre of a T joiatj so as to produce a 
strain of 5 tons per square inch, is found as follows : 
the area of the vertical web multiplied by half the 
depth of the beam, multiplied by 20 and divided by 
the span; all dimensions being in inches. Double 
this load can be borne, if equally distributed over the 
whole length. 

Large beams of wrought-iron are formed by rivet- 
ting together by means of L iron thin plates of metal 
into the form of I, and called plate-girders; or in the 
shape of a long rectangular box, and called box-girders. 
The breaking-weight in tons in the middle of such 
beams can be approximately found by multiplying 
the area in inches of the bottom flange by the depth 
of the beam in inches, and dividing by the length of 
bearing in feet, tlie result being multiplied by 6 for 
plate-girders of the I form, by 6*5 for box-girders, 
and by 7 for rolled joists. The area of the top 
flange should be half as much again as that of the 
lower flange. Wrought-iron beams may be perma- 
nently loaded with one-third or one-fourth of their 
breaking-weight. When the weight is equally dis- 
tributed over the entire length of a beam, it will bear 
twice as much load as when all is placed at the centre. 

Wrought-iron is extensively employed in the con- 
struction of roofs. The parts of a roof which are 
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subject to stretching only, as the tie-rods, king or 
queen rods, or other suspenders, are made of round 
or flat bar-iron. Those which have to sustain a lon- 
gitudinal and transverse strain combined are made of 
angle or tee-iron. The main rafters of roofs of large 
span are generally plate-beams, formed in the I shape 
by rivetting three plates of iron together. Cast-iron 
struts are sometimes introduced where resistance to 
compression is required. The price for iron roofing 
is charged by the number of squares of 100 super- 
ficial feet covered, and increases with the span. 

CoRRUGATED-iRON is thin shcct-iron rolled into a 
wave form, which gives it great strength to resist 
bending. It is used largely for the covering of iron 
roofs, and is then galvanised^ or coated with a thin 
layer of zinc, to preserve it fi-om decay. Curved 
roofs for sheds are made very cheaply in this mate- 
rial, without any framework except tie-rods and 
suspension-rods. 

Iron tanks and cisterns for water are formed of 
sheets rivetted with angle-iron at the corners, or by 
turning in the edges at a right angle and rivettmg 
them together ; and are prevented from bulging by 
tie-rods placed across at one-third of their depth from 
the bottom. The iron is galvanised to protect the 
tanks from decay. They are valued according to their 
cubical contents, and charged at a price per gallon. 

The weight of one cubic foot of wrought-iron is 
480 lbs. ; that of a superficial foot 1 inch thick, is 
40 lbs. ; that of a superficial foot one-eighth of an inch 
thick, is 5 lbs. ; that of a rod 1 inch square and 12 

I 2 
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inches long, is 3 J lbs. ; and the weight of a square 
rod of the same length and any other size is found by 
multiplying the square of one side (in inches) by 3 J. 
The weight of a round rod of wrought-iron 1 inch 
in diameter and 12 inches long, is 2f lbs., and the 
weight of a round rod of the same length and any 
other diameter, is found by multiplying the square of 
the diameter (in inches) by 2f lbs. 

Heavy articles in wrought-iron, as girders, joists, 
&c., are charged by the ton or cwt. 

Galvanising is always charged extra at per foot 
superficial of surface covered. 

Wrought-iron in straps, bolts, plates, screw-bolts, 
nuts, and washers, above 1 inch in diameter, ai*e sold 
by the pound. 

Chimney-bars are wrought-iron flat bars passed 
through the chimney jambs and under the arch that 
spans the opening for the fireplace ; the two ends are 
turned up and down outside the wall of the chimney. 
They are charged by the pound. 

Cores for handrails are narrow bars of iron let into 
the underside of the handrail of a staircase to receive 
the ends of the iron balusters. They are valued by 
the pound, and described as straight or wreathed. 

Wrought-iron railings, gates, handrails, balusters, 
brackets, &c., are charged by the pound, unless 
highly ornamented, when they are charged accordintr 
to the labour. 

Saddle-bars are small wrought-iron bars let at 
each end into the stone jambs of a window, to which 
the lead lights are tied with copper. They are 
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charged by the pound. Casements of wrought-iron 
are charged by the pound, or numbered and described. 

Rivets for &stening plates of iron together are sold 
by the cwt. 

The following is the weight of rolled Angle-iron 
per foot run, having equal sides : — 

Angle-iron with 1| in. sides, ^ in. thick, weighs 2^ lbs. per foot. 
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The following is the weight of rolled Tee-iron per 
foot run, of equal depth and width : — 

Tee-iron with 1 in. sides, -^ in. thick, weighs 1 lb. per foot. 
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The following is the weight of rolled Iron Joists, 
of I form, like railway bars, per foot run : — 

I-bars, 4J in. deep, 2^ wide, f thick in middle, weigh 21 J lbs. per ft. 
Do. 4^ „ 2i „ I „ „ 23i „ 

^o, 5 „ 2f „ i „ „ 25 
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The following is the weight of hammered Fu^t 
BAR-IRON, per foot run : — 

Flat Bar-iron, 1 in. wide, ^ in. thick, weighs f lb. per foot. 
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The following is the weight of Round bar-ibon, 
per foot run : — 

Bound Bar-iron, ^ in. diameter, weighs f of a lb. per foot. 
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The following is the weight of Sheet-ibon, per 
superficial foot : — 

Sheet-iron '022 in. thick, weighs 1 lb. per foot. 
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Stable fittings being now almost universally made 
of iron, should be placed, both in the Specification 
and in the Bill of Quantities, under the Smiths' work. 
Both cast and wrought iron are employed in the 
various fittings of stables, but the use of cast-iron 
must be avoided in those parts which are exposed to 
the kick of a horse, as any breakage will not only be 
injurious to the fittings themselves, but may also 
endanger the safety of the animal. 

Stables for horses are usually divided into stalls 
about 6 feet wide, by means of parallel divisions 
9 feet in length. The stall divisions are formed with 
a strong iron post at the outer end, let firmly into the 
ground ; an u-on ciU is laid on the ground from the 
foot of the post to the wall forming the head of the 
stall ; an iron ramp-rail is let into the head of the 
post at one end, the other end being firmly fixed into 
the wall. The post, rail, and cill have each a groove 
formed in them to receive the wooden matched- 
boarding with which the division is filled in from 
head to cill. This is generally 2 inches in thickness, 
and well tongued. The height of the division should 
be about 4 ft. 6 in. at the lower end, and 6 ft. 6 in. 
at the wall end. Instead of solid boarding the whole 
height of the division, a horizontal rail is sometimes 
fixed about 4 ft. 6 in. above the cill, and the boarding 
filled in between it and the cill. Above this rail is 
placed the ramp-rail, and the space between the two 
rails filled in with open iron-work, either of a plain 
or ornate character. By this means bettei* ventilation 
is obtained than by the method of close boarding. All 
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sharp arrises must be avoided in the open iron- work, 
which should be of wrought-iron, so as to avoid 
danger to the horses from fracture. Strong rings of 
iron or brass are usually attached to the top of the 
post, for securing the horse when occasion requires. 

The food for the horse is placed in a set of fittings 
fixed against the wall at the head of the staD, about 
3 ft. from the ground. This consists of a rack for 
hay, a manger for corn, and a trough for water, 
having a ring for securing the animal attached to the 
front edge. 

Thorough drainage of a stall is effected by laying 
the paving bricks with a fall each way towards the 
middle of the stall, in which is placed a trough gutter 
of iron, covered over with a movable iron plate fit- 
ting into the rebated edges of the guttering, and laid 
flush with the paving. The water passes through 
perforations in the cover, and away into the drains. 
Iron gratings, with traps to prevent the smell from 
rising, are placed over the junction of the guttering 
with the drain. 

A loose-box is a space cut out of the stable equal 
to about two ordinary stalls in area, so that a horse 
can move freely about therein. The height of the 
division is greater than that of the stalls, and uniform 
all round. There is an iron cill and horizontal rail, 
the space between which is filled in with 2-inch 
boarding about 5 ft. 6 m. high. Above this is open 
iron-work, vrixh a top horizontal rail 2 ft. more in 
height. The whole is completely enclosed on all 
sides, having a door of the sjune construction as the 
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divisions. The rack, manger, and water-trough are 
placed in one comer of the loose-box, and the space 
below them must be enclosed either with round 
wrought-iron bars or with wood framing, to prevent 
the horse from injuring itself by getting under the 
fittings. The drainage of a loose-box is effected by 
laying the paving with a slope each way towards 
the centre, in which a trapped horse-pot is fixed to 
receive the urine and convey it to the drain. 

There are various other fittings connected with the 
stable, harness-room, and coach-house, which are 
made of iron ; as the wrought-iron corn-bin, by 
which the food is effectually protected from vermin ; 
iron rings for head-stall chains ; iron ventilating- 
valves for placing over the head of the stall. For 
the harness-room a close pedestal stove is provided, 
with boiler for supplying hot water for the pur- 
poses of the stable ; also a saddle and harness horse, 
under which hot-water pipes from the boiler may 
be laid for drying the harness and saddles when 
wet ; ceiling-hooks with slides, for the purpose of 
cleaning harness upon ; open iron ventilating 
brackets, for hanging the harness, saddles, &c. upon, 
being made to the shape of the harness, and a free 
passage of air provided between the several parts, for 
the purpose of drying them underneath. These are 
either japanned, galvanised, or covered with leather 
or gutta percha. 

In bringing stable-fittings into bill, each separate 
item must be described, the stall-posts taken at each, 
according to size, the rails by the foot run, the 
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guttering at the foot run, tee-pieces, angles and traps 
being taken separately at each. The mangers, racks, 
and water-troughs are taken at each and described 
as cast or wrought iron, plain or enamelled. Harness 
fittings, stoves, brackets, &c., are charged each, or in 
sets, and described as japanned, galvanised, covered 
with gutta-percha, or covered with leather. 

Iron is extensively used as the material for the 
fittings of Cow-HOUSES, which are divided into double 
stalls 7 or 8 ft. wide by division plates of cast-iron, 
the fi-ont having a round dwarf post. Each cow is 
fastened by a chain passing round the neck, the end 
of which slides up and down a vertical rod attached 
to the stall-division. The feeding and water troughs 
are of cast-iron, and raised a little above the pavement. 
The fodder is placed in a wrought-iron rack, which 
is fixed about a foot above the trough. Behind the 
troughs and rack there is a passage by which the food 
can be brought to them without disturbing the animals. 

Piggeries are also constructed with cast-iron di- 
visions and troughs, which may be provided with 
swing shutters, so that the troughs may be filled on 
the outside, and the shutter being moved backwards 
enables the animal to get at the food. 

The fittings for cow-houses and piggeries are 
charged in the Bill according to the number of 
animals to be accommodated. 

Circular- iROx-STAiRCASES are spiral stairs con- 
nected together by a central newel-post. They are 
charged at per step, according to the diameter of the 
staircase. 
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Balconies and tomb-railings^ of common pattern, 
are charged at per foot run, according to the height 
and character of the desieni. 

Hoop-iron^ used as bond for brickwork, is charged 
at per cwt., according to quality. 

Ties and straps to roofs and floors are charged at 
per pound ; the nuts and screws to same are charged 
separately at per pound, but at a higher price. 

Tanks of large size, made of wrought-iron plates not 
less than ^ inch thick, are charged at per cwt., and 
described as galvanised or otherwise. 

Stoves for the open fireplaces of rooms vary greatly 
in character and cost. Elliptic stoves consist only of 
a pair of hobs^ with bars in front of an elUptic form. 
They are charged according to the width of the 
opening, at per inch, the price varying with the 
quaUty. Sham-fronts are, as their name implies, only 
made with a front to fit into the opening, and a grate 
for the fire without hobs. They are sold at per inch in 
width. Register-stoves are entirely enclosed from the 
chimney, with which they communicate by a valve or 
register^ which can be opened or closed at pleasure. 
They are generally made without hobs, and with or 
without fire-brick backs and cheeks. They are gene- 
rally sold at per inch, according to width of opening, 
the price varying greatly, according to the thickness 
of metal, the ornamentation, and general finish. 

Cooking -RANGES are made either open or enclosed; 
when enclosed they are termed kitcheners^ and are 
provided with an iron cover to enclose them from 
the chimney, with a register therein to regulate the 
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draught. The top of a kitchener forms one continuous 
hot plate, and the smoke is carried away by a pipe or 
flue at the back. The price varies greatly, according 
to quality, but is generally proportioned to the width 
of the opening. Open-ranges have the fire quite 
open, an oven being on one side, and a boiler on the 
other : the better kind are made to wind-up, so that 
the width of fire may be regulated as required. The 
price is charged at per inch of width, but varies 
greatly, according to quality. In common ranges the 
boiler is of cast-iron, and in the better sort it is of 
wrought-iron. The boiler of a range is kept con- 
stantly full by a feed-pipe from a small cistern set on 
the same level outside the fireplace, in which the water 
is kept always at the level required in the boiler by 
means of a ball-cock. 

Coppers are charged at per lb., when made of 
copper. They are frequently made of cast-iron, and 
called set pots. These are sold by the cwt. The 
bearing-bars, furnace-doors, grates, &c., for coppers 
are charged separately ; the bars by the lb., and the 
doors and grates at a price for each. 

The Setting of stoves, ranges, and coppers is 
charged in the bricklayer's account according to 
number. 

IRONMONGERY. 

Under this title are included nails, screws, bolts, 
pulleys, hinges, door-springs, casement and sash fas- 
tenings, locks, latches, shutter-bars, lifts, rings, knobs, 
buttons, brackets, hooks, hat-pins, and all other arti- 
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cles of iron or brass fixed by the joiner. Ironmongery 
is generally placed in the Bill of Quantities, immedi- 
ately after the Joiners' Bill ; and the articles are all 
numbered either at each or at per pair. 

Twenty per cent, profit is allowed on the prime 
cost of all ironmongery. 

Nails in large quantities are sold by weight, and 
are charged in the Bill at per hundred or per thousand, 
under the names of tacks, cut-brads, flooring-brads, 
cut-clasp, and wrought nails, which are sold as three- 
penny, fourpenny, sixpenny, &c., according to the 
price per hundred. Brass-headed nails and screws, 
either of iron or brass, are charged at per dozen. 
Bolts are made of iron or brass. Iron bolts for doors 
are of various kinds, bright-barrel, rough-rod, bright- 
rod, and spring-plate. They are charged at each^ the 
length being described. Brass flush-bolts are iron 
bolts with brass face-plates, and are let into a groove 
cut in the door, so as to have the face-plate flush or 
even with the surface of the door. They are charged 
each, the diameter of the iron bolt and the length of 
the face-plate being described. Espagnolette bolts 
are long bolts going the whole height of a French 
casement, and having a fastening at top and bottom, 
and also in the middle. They are charged according 
to their length at per foot. 

Hinges for hanging doors, casements, flaps, &c., 
are of great variety, and generally charged at per 
pair. Butt hinges have the knuckle projecting from 
the face of the door, and are screwed to the edge of 
the door and to the rebate of the jamb; so that when 
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the door is closed the two parts or flaps of the hinge 
come close together. Back-flap hinges are used for 
shutters hung in several folds or flaps. They are 
similar to butts, but have a longer flap, which is 
screwed to the back of the shutter. Butts and back- 
flaps are described by their height, and sold at per 
pair. Cross-garnet^ or tee-hinges, are made of a T 
form, and are valued according to the length mea- 
sured from the joint. 

Spring-hinges are made to cause a door to fall-to 
of its own accord. They are of great variety of con- 
struction and cost. The better sort consist of a box 
containing the spring, let into the floor at the bottom 
of the door, and are sold either singly or by the 
pair. 

Gate-hinges, for gates and coach-house doors, are 
made with a long arm bolted to the face of the door, 
and turn on a pivot fixed to the post or jamb, with 
a cup and ball, or spherical bearing. They are valued 
according to the length of the arm, at per pair, and 
described as wrought or cast iron. 

Locks are mechanical contrivances for securing 
doors when closed, and vary in quaUty, description, 
and price more than any other branch of ironmon- 
gery. They are charged according to size and de- 
scription at each. Cvphoard-locks are small locks 
with a brass plate for fixing on cupboard-doors. Iron 
rim-locks are those in which the wards are placed in 
an iron box or case^ which is screwed outside the 
door. ]\[ortice-locks are superior in quality to rim- 
locks, and are let into a mortice cut in the edge of 
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the door, having a brass face-plate flush with the edge 
of the door. They are described by the thickness 
and length of their case. Mortice and rim locks 
may have orie, two, or three bolts, and are described 
accordingly. 

Furniture is the name given to the knobs or 
handles fitted to the lock of a door, and charged at 
per setj the quality and material being described, and 
also whether common or patent mode of fixing. 

Escutcheon is the plate placed over or round the 
key-hole, made in the material of a door. A thread 
escutcheon is a narrow slip of metal let into the key- 
hole, and taking its exact form. 

Stock lock is a lock with a single bolt for a key 
only, the wards being placed in a case of wood or iron, 
and placed on the side of the door ; the price depends 
on the size and quality. - 

Draw-back lock is placed on the inside of the outer 
doors of houses, and furnished with a knob to draw 
the bolt back; they are charged according to length. 

Master-key is a key that will fit all the locks 
throughout a house, although the several keys of 
those locks will not fit any but their own locks. An 
€xtra price is charged for locks having a master-key. 

The terms dead-lock, bushed-lock, wheel-ward, are 
applied according to the arrangement of the wards of 
locks. There is a great variety of patent locks, of 
various qualities and prices, the exact description of 
which must be given in the Bill. 

Latches are lever fastenings for keeping doors 
closed without locking, and work on a pivot at one 
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end which falls into a catch at the other. Thumb- 
latcheSj Norfolk or Suffolk, have the latch lifted by 
a lever pressed upon by the thumb. Mortice-latch 
is one that is let into the edge of a door, and opens 
by means of a knob ; the price depends on the 
size. Lifting 'latches are also made of large size for 
church and other doors, and lifted by an ornamental 
ring. 

Shutter-bars, made to fasten across folding shut- 
ters with a spring, are charged each, according to 
length. 

Flush-lifts are let into the bottom rail of heavy 
sashes, for giving a hold to the fingers in opening 
them. 

Shutter 'lifts are rings let into the top of sliding or 
lifting shutters, for the purpose of raising or drawing 
them out. 

Flush-rings are small brass rings let flu^h into a 
flap or door. 

Sash-centres are fixed to the sides of a sash which 
is made to swing either vertically or horizontaUy. 

Eat and cloak pins are single or double, either of 
brass or japanned iron, and are generally screwed to 
a pill-rail fixed to a wall. 

Iron meat-hooks^ tinned, for screwing to the joists, 
are sold at each. Brass dresser-hooks, for screwincr 
into the front of shelves, are charged at per dozen. 

Iron brackets for fastening under shelves, are 
charged each^ according to length. 

Brass closet-knobs and turnbuckles are charged each\ 
mahogany knobs at per dozen. 
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Cabin-hooks, for securing casements when open, 
are charged each^ and whether iron or brass. 

Sash-fastenings, for securing hung-sashes when 
closed, and fixed at the meeting bars, are charged 
each^ and despribed as common, spring-roller, or 
patent. There are several varieties of these articles. 

Thumbscrew fastenings are used to secure lifting 
shutters, which are hung in two heights. They are 
provided with brass plates let flush into each shutter 
at their meeting, and are charged each. 

Sash-lines for connecting sashes or lifting shutters 
with their balance weights, are of different kinds. 
Those commonly used are the Jlax line and the 
patent line, which are sold in ' knots ' of 1 2 yards, 
and are of various thicknesses or gauge. Besides 
these, there are leather lines and brass link chains, 
which are only used for very heavy sashes, and must 
have pulleys made to suit them. They are sold by 
the foot run, according to strength. , Copper twisted 
cords and steel ribands are sometimes used for the 
same purpose, and are sold by the foot run. 

BELL^EANOING. 

Bells, for producing sounds, whether in private 
houses or public buildings, are made of a mixed metal, 
composed of copper and tin, in the proportion of four 
parts copper to one part tin, which is termed bell^ 
rnetal, and is poured into moulds of a hoUow cup. 
shape. Bells which are intended to be swung are 

u 
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fitted with clappers, generally made of iron, hung 
from the centre, and striking the lower part or 80un4r 
how of the bell on the inside, this being its thickest 
part. 

Large bells for churches, turrets, factories, &c. , are 
sold at per lb. weight. They are attached to a hori- 
zontal beam, at the top or crown, called the stocky at 
the lower ends of which are metal centres, called 
gudgeons^ which are let into supports, and on which 
the bell swings freely. The smaller-sized turret- 
bells are rung by means of a rope attached to a lever 
projecting from the top of the stock ; but in large 
bells this lever is replaced by a wheel having a 
groove round its circumference, in which the rope 
is fixed. The tone of a bell depends upon its size 
and thickness ; a small bell giving a higher note 
when struck than a large one made in the same 
proportions. 

House-bells are hung for the purpose of commu- 
nicating from one room to another. They are usually 
timed in peals, so that eyery one has a different tone, 
and have a curved spring fastened to the crown of 
the bell, and attached by a spring carriage and brass 
T -plate to a bell-board. Copper wires are conveyed 
by means of cranks from the bells to the various 
rooms, and are concealed from view in zinc or copper 
tubing, embedded in the plaster of the walls. A 
pendulum is often attached to each bell, to show 
which bell has rung. In estimating bell-hangers' 
work, it is usual to nunihcr the bells and describe the 
mode of hanging, including cranks, springs, wires, 
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carriages, tubing, &c., in the price per bell. When 
the several articles are used separately, as in repairs 
to old work, the cranks are charged eachj and de- 
scribed as purchase-cranks, mortice-cranks, either 
single, double, treble, or quadruple. Also the bells 
are charged each, according to size, including steel- 
spring, bLs T-pU «>d Lk.,pri^g c^riagl Pen- 
dulums with springs are charged each. Copper wire 
is charged at per lb. ; copper or zinc tubing at per 
foot run. Wheel and cAam apparatus, for turning 
comers, are charged each. Lever-pulls are the handles 
by which the bells are rung, and are fixed on the 
side of the fireplace of each room. They are gene- 
rally ornamental, and with knobs to match the door 
furniture. 

Electric Bells are used in large houses and 
hotels, where the number of cranks and the great 
length of wire required for connecting the bells with 
the pulls upon the old system, renders the pulling 
very hard, and the liability to get out of repair very 
considerable. When electricity is employed there 
are no mechanical actions or cranks, and no motion 
required from the wires. The electricity is gene- 
rated in a sand battery charged with dilute acid 
every six or twelve months. The rooms are sup- 
plied with bell-pulls, ropes, levers, or knobs, from 
which are brought two flexible copper wires covered 
with silk, and which act as conductors of the electric 
fluid fi-om the battery to the bells. A single bell is 
sufficient for any number of rooms, and k connected 
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wifii an mdicatixig wblet, idiioh ham ihB nime or 
number of each iq[Nur|nient marked upasi iL WhMt 
a lever is pulled in any room^ the beO. xh^a, and m 
red due appears at the apertore on the tabl^ oor* 

to the number or name of the room* 
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CHAPTER VIII. 

PLUMBING, ZINC-WOEKING, 

GAS-FITTING. 



PLUMBING. 

Plumbers' -WORK or Plumbing is all that part of the 
construction of an edifice which relates to the use 
of leadj and also to the supply of water to the 
building. Milled-lead or lead rolled out in sheets is 
used for covering roofs and flats, for lining gutters 
and cisterns ; and for all other purposes where lead 
in sheets is required: it is described according to 
weight per superficial foot, the thinnest weighing 
about 4 lbs. to the foot. In using lead on roofs or flats, 
a covering of boards is first laid, and on this are 
nailed a number of parallel rolls of wood, 2 or 3 ft. 
apart, running from top to bottom of the roof ; the 
lead is then cut in strips somewhat wider than the 
distance apart of the rolls, the edge of one strip 
dressed over the roll, and that of the next strip 
dressed over the first, so as to make a water-tight 
joint; the lead is kept from being raised up by the 
wind by lead-headed nails driven through the lead 
into the roUs. Lead should never be used in very 
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large sheets, as it is liable to crack ; it is therefore 
usual, when a large roof is to be covered, to make the 
sheets in short lengths and lap them one over the 
other. When used on flats or roofs of low pitch, a 
drip or step of about 2 inches is formed at the bottom 
of each sheet, the upper end of the lower sheet is 
turned up against the drip, and the lower end of the 
upper one turned down over it. The same plan is 
adopted in formmg lead-lined gutters. 

When lead is used to form the covering of the 
ridges and hips of slated-roofs, a ridge-roU of wood is 
first fixed ; then the lead is dressed over it, secured 
with lead-headed nails, and laid several inches over 
the slates on each side. 

Flashing is a strip of lead laid upon a roof where 
it abuts against a wall; the lead is turned up against 
the wall, and the upper edge protected from weather 
by a lead apron let into a groove or joint in the 
wall, and hanging down 2 or 3 inches over the flash- 
ing. Stepped'flashing is where the lead is cut out in 
steps and turned into the joints of the wall, follow- 
ing the slope of the roof. Flashing is secured to the 
wall with wall-hooks. 

The valleys of slated roofs are lined with lead laid 
upon valley boards ; the lead goes under the slates 
on each side at least half the length of a slate. 

The lowest end of a lead gutter is formed into a 
box called a cesspool^ to collect the water over the 
fall-pipe head. The lead of a gutter must always 
be laid as much as half the length of a slate (at least) 
under the eaves of the slates; and in order to pre- 
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vent melting snow from getting in between the lead 
and the slates, a gloating of wood or metal is placed 
across the gutter a few inches above it, so that the 
snow on the top of the grating in melting is carried 
oflf by the gutter below. 

Lead cisterns are made of wood and lined with 
milled-lead, the bottom being generally of stouter 
lead than the sides; the lead is soldered along all the 
joints with solder made of equal proportions of tin 
and lead. 

Plumbers' work is valued according to the market 
price of lead, at per cwt., to which must be added 
the labour; for this, however, we have not sufficient 
data on which to base a set of constants for this 
description of work. Lead-headed nails, wall-hooks, 
and holdfasts, are charged per piece; clout nails, 
by the hundred. Solder is sold by the pound, joints 
being charged separately from the lead itself. 

The following is the thickness of milled lead ac- 
cording to its weight per foot superficial : — 

Milled lead weighing 4 lbs. per foot, measarcs '067 in. thick. 

6 „ „ -084 

6 „ „ -101 

7 „ „ -118 

8 „ „ -135 

9 „ „ -151 

Drawn-lead-pipe is used for conveying the water 
supply to the diflferent parts of a building : it is of 
three qualities or thicknesses, and known as common, 
which is the thinnest; middling, and strong. It is 
charged either by weight or by the foot run; all 
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colder joints are charged extra at each, according to 
the size of the pipe ; or they may be charged accord- 
ing to the weight of solder used. 

The following is the weight of lead-pipe, according 
to strength and diameter of bore : — 

Oommon. IfliMMng. Bbnog. 

Lrad pipe of {-inch bore, weighs per foot, lib. os. 1 lb. 2 os. 1 lb. 7 os. 
„ f » . „ 12 16 19 

•« 4 »t n 

n * n tt 

|l 
f» *Z ** •> 

11 
» *I »» tt 

tt *J tt n 

tt ^ tt tt 

Iron pipes are often used for bringing water from 
the well or service to the house, and are made with 
screwed joints which are fitted with red-lead. They 
are charged at per foot run. 

Lead should never be employed to convey or to 
hold soft or rain water, as it is readily attacked by 
the carbonic acid contained therein, and the car- 
bonate of lead formed, which produces poisonous 
effects when the water is used for drinking purposes. 
Socket-pipes are used for conveying water from sinks 
to the drains, and also for conveying the soil from 
water-closets to the drains; they are made of sheet 
lead, which is bent roimd and soldered along the 
edges. They are charged at per foot run according 
to their diameter and their weight per foot super- 
ficial of lead. Funnel-pipes are made trumpet-shape, 
wider at top than at bottom, and act as standing- 
wastes in cisterns to prevent them from over-flowin<T; 
they are fitted into the waste pipe with brass washer 
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and waste^ which are ground so as to be water-tight ; 
they can thus be easily lifted out of their place when 
it is required to empty the cistern. They are charged 
at per foot run according to diameter, and the 
washers and wastes at each according to size. 

A Trap is a contrivance to prevent foul air from 
passing into a house from a drain by means of a 
waste pipe ; this is effected by forming a barrier of 
water in the middle of the pipe. A syphon trap is 
the simplest form, being a dip made in the pipe, so 
that while water will pass along it to the drain, a 
quantity of it always remains in the dip or syphon, 
and prevents the foul air from returning. A beU- 
trap, used in sinks and in sink-stones to areas, con- 
sists of a raised circle let into the stone so as to form 
a reservoir of water ; a movable bell attached to 
a grating is dropt over it and effectually traps the 
waste pipe by the edge of the bell dipping into the 
water below ; it is kept clean by occasionally lifting 
up the bell. 

Q-traps and p-traps are those which are made 
of lead of the form of the letters D or "O to receive 
the soil pipe from the basin of a water-closet and 
stop the return of foul air from the drain ; they are 
placed immediately under the closet apparatus. Cast- 
lead traps are also made in one piece, to serve the 
same purpose. 

Cocks are used for turning water off and on from 
supply-pipes; they are of various kinds, as bib-cock, 
stop-cock, ball-cock, &;c. Bib-cocks have the outlet 
hanging down, and are turned off and on by hand ; 
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they are used for drawing off water from pipes. 
Stop-cocks are placed in the middle of a pipe for 
cutting off the supply of water; they are turned by 
hand or by means of a spanner. BaU-cocks are 
similar to bib-cocks, and are used for supplying 
cisterns, having a hollow metal ball attached by 
means of a lever which regulates the supply; the 
ball being hollow floats on the surface of the water, 
and as it rises gradually turns the feri'ule of the 
cock, so as to cut off the supply when the cistern is 
full. Cocks are generally made of gun-metal, and a 
cheaper sort of galvanised iron. 

Pumps are employed for drawing water from wells 
to supply a house. The common suction-pump is 
fixed in the place where the supply is required to be 
drawn, and is connected with the water in the well 
by a pipe ; it will not draw water more than 30 ft. in 
height. When the surface of the water in the well 
is deeper than 30 ft. from the top, a force-pump is 
used, and is placed in the well near the surface of the 
water ; it is worked either by an ordinary handle or 
by a wheel to which a handle is attached, and the 
water can be forced to any part of the building. The 
size of the pump must depend upon the supply of 
water required to be delivered in a given time, which 
is proportional to the area of section of the barrel of 
the pump, or to the square of the diameter. Thus, 
a 2-in. pump worked 25 strokes per minute with 
9-in. stroke, will raise 154 gallons of water per 
hour; a 2^-in. pump will raise 240 gallons; a 3-in. 
pump will raise 346 gallons, and so on. The pipes 
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must also be in proportion to the size of the pump, a 
2^-in. pump requiring a IJ-in. pipe, a 3-in. pump a 
1^-in. pipe, a 3^-in. pump a If-in. pipe. When a 
large supply of water is required to be raised quickly, 
a double or treble barrel pump is used, the quantity 
of water being proportional to the number of barrels. 
In deep wells stages are fixed at every 12 ft. depth, 
and are fitted with roller-guides for the rods to pass 
through. A copper air-vessel is sometimes fitted to 
force-pumps, in order to give a continuous stream of 
water and to assist the working of the pump. Pumps 
are charged at each, according to their diameter and 
description; the rods, wheels, and framework are 
charged extra, according to the depth of the well. 

Water-closet apparatus are of various kinds, the 
simplest being a pan or basin, made of glazed ware, 
having a syphon-trap attached at the bottom to con- 
nect with the soil pipe or drain. There is an open- 
ing in the upper part of the pan, to which a water 
pipe can be attached for the purpose of flushing out 
the basin. Another kind of closet has a valve let 
into a socket in the cistern above ; this is raised by 
means of a handle, to which is also attached a copper 
pan fitting under the basin ; a lead service-box is 
fixed to the bottom of the cistern under the valve, to 
supply a sufficient quantity of water after the valve 
is closed. Other kinds of apparatus are made to 
work without any valve in the cistern, or service- 
box, having a regulator attached to the apparatus 
itself; these can be placed at any distance from the 
cistern, and do not require to have one provided 
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especially for them. Self-acting water-closets are 
those in which the valve which regulates the water 
supply is worked by means of the door or seat. When 
worked by the latter, the seat is hung on hinges, and 
a slight depression caused by the weight of the 
person using it opens a valve by which a regulator 
is filled with water, and this is discharged into the 
basin as soon as the pressiu^e on the seat is removed. 
Water-closets are charged at each^ according to their 
description and the quaUty of the basin and other parts. 
It is usual in good houses to lay hot water to the 
bath-rooms fi*om a boiler in the kitchen range ; for 
this purpose two cisterns have to be provided at a 
higher level than the bath-room; the one for cold 
water is an ordinary open cistern, the other for hot 
water a galvanised iron cistern entirely closed, 
with pipe passing through the top to carry off the 
steam to the outside of the house. A pipe descends 
from the bottom of the hot-water cistern to within 
2 in. of the bottom of the close boiler in the range ; 
a pipe from the cold-water cistern joins this pipe 
a short distance below the hot-water cistern, and 
thereby keeps up the supply. Another pipe leaves 
the top of the boiler and conveys the hot water 
therefrom to the close cistern which forms a reservoir 
to supply the baths; from this last pipe the hot 
water can be drawn off by branches to any part of 
the house. The ends of the pipes that enter the 
boiler should be of copper, and attached to the 
supply pipes with strong brass unions. The two 
cisterns should be fixed on the same level. 
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Copper is sometimes used in sheets for covering 
roofs, flats, or gutters; it is charged at per foot 
superficial according to its thickness in ounces per 
foot, as 12 oz., 16 oz., and 20 oz. copper; the price 
includes the seams, labour, ties, and nails, and is 
measured on the face as finished. Copper pipes are 
charged at per foot run according to diameter. Sheet 
copper weighs 549 lbs. per cubic foot. 



ZlNG'WOBKINa. 

Zinc is a metal largely used in building opera- 
tions, and especially as a light covering to roo& and 
flats. Its specific gravity is much lower than that 
of lead, and its weight per cubic foot is 439 lbs., 
that of lead being 713 lbs. It can also be used very 
much thinner than lead, and is consequently the 
lightest material that can be employed in roofing; 
but since its expansion and contraction are consider- 
able, it must always be allowed plenty oiplay at the 
laps. 

The thicknesses which are used in covering roofs, 
flats, and gutters, are 19 oz. to the superficial foot, 
21 oz. to the foot, 24 oz. to the foot, 26 oz. to 
the foot, and 28 oz. to the foot. When used in 
gutters, the thickness should not be less than 24 oz. 
to the foot. Zinc should never be allowed to come 
in contact with other metals when exposed to the 
open air, as a galvanic action is liable to take place 
to the destruction of both metals. It is laid upon 
roofs, flats, and gutters, in the same way as sheet 
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lead; a floor of boards being first laid to receive it, 
with wooden rolls 30 in. apart. One mode of secu- 
ring it to the rolls is by a lug attached to the under- 
side of the over-lap^ which lug passes through the 
under-lap and is held by a clip of zinc nailed to the 
roll. Roofs are sometimes covered with zinc with- 
out the use of any imder-boarding, the sheets being 
secured in above manner to the top edges of the 
rafters chamfered off for that purpose ; in this case, 
the rafters must not be more than 12 in. apart. 

Corrugated-zinc can be laid on roofs without any 
boarding, the corrugations being formed at intervals 
of 15 in., or two in the width of each sheet, which is 
called * Italian corrugation,' and wooden rolls 3 in. by 
2 in. fixed to the purlins are fitted into each cor- 
rugation; the purlins may be placed 10 ft. apart. If 
a roof has a fall of 1 in 7 no drip is required, and 
only a fold at the junction of the sheets. In flats 
and gutters there should be a drip at every 14 ft. 
length at the least, and a fall of 1 in 20 should be 
obtained where }X)ssible. 

Flashings should go 3 in. into the wall, and be 
pointed with cement. 

Eaves-gutters require stays screwed into the eaves 
board or rafter-feet every 18 in. in length. 

Zinc is worked into ornamental forms for ridges, 
hips, dormers, &c. 

Zinc, when used in roofs, flats, gutters, or flashings, 
is measured by the foot superficial, and either the 
gauge or the weight per foot described. 

Eaves-gutters, ram- water-pipes, chimney pipes, &:c., 
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when made of zinc, are taken by the foot run, the 
diameter being described. Heads, shoes, chimney 
tops, cowls, &c. are charged each. 

Zinc nails are sold by the lb. 

Galvanising^ is covering iron with a thin coating 
of zinc by plunging it into a bath of that metal ; 
this process prevents for a considerable time the 
oxidisation of the iron. 

Perforated-zinc is used for fiUing-in to openings 
where ventilation is required, and is sold by the foot 
superficial. 

GAS-FITTING. 

The work of the Gas-fitter is to convey gas from 
the mains to the several parts of a building by means 
of pipes and tubing ; and great care has to be taken 
that all the joints are accurately made so as to pre- 
vent escape of gas. Wrought-iron welded tubing, in 
lengths from 4 ft. to 12 ft., is used for the principal 
parts of the work, the lengths being screwed into 
each other with a cement of red-lead. For turning 
comers, and changing direction, bends, elbows, tee- 
pieces, cross-pieces, and connecting-pieces, are screwed 
on to the ends of the pipes. The branches to the 
different burners are made with stout tin pipe, at- 
tached to the iron tubing by union-joints. 

All gas piping and tubing is measured by the foot 
run, the diameter and material being described. 
Short lengths of iron pipe under 2 ft. are charged 
extra. All bends, joints, elbows, &c., are charged 
each, according to size of pipe. 
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Before the gas is brought into a building it 4s 

• 

passed through a meter^ or apparatus for measuring 
the quantity of gas consumed. Meters are of two 
kinds, wet and dry ; the former containing water 
which the gas displaces, thereby causing the revolu- 
tion of a drum which moves an index : they are 
now generally discarded in favour of the dry meters, . 
which indicate the quantity of gas passed through 
with greater accuracy. The price of meters depends 
upon the number of lights or gas-jets intended to be 
burnt, and are named 5-light, 10-light, 20-light 
meters, &c. accordingly. 

Gas pipes should always be laid with a fall towards 
the meter, so that if any water gets into them it may 
be more readily passed off. The size of the pipes 
must be regulated by the quantity of gas required to 
be consumed, which is measured in cubic feet ; a pipe 
of 4-inch bore will deliver 90 cubic feet of gas per 
hour ; one of |-in. bore, 160 ft. per hour ; one of 
J-in. bore, 250 ft. per hour ; one of |-in. bore, 380 ft. 
per hour; one of 1-in. bore, 500 ft. per hour ; one 
of 2 -in. bore, 2000 ft. per hour ; and so on, according 
to the square of the internal diameter of the pipe. 
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CHAPTER IX. 

PAINTING, GLAZING, PAPER 
HANGING, DECORATING. 



FAINTINO. 



The work of the Painter is to cover with colour 
woodwork, ironwork, plastering, or any other ma- 
terial, either for the purpose of protecting it from the 
action of the weather and atmosphere or of producing 
an ornamental and decorative appearance. Work 
that is intended to receive paint is generally prepared 
beforehand, with that object in view ; thus, joiners'- 
work which is to be painted is sand-papered across 
the grain, when finished by the joiner, so as to give a 
hold or key for the paint ; if it is to be stained and 
varnished so as to show the grain of the wood, it 
must not be touched with sand-paper, or at least very 
slightly, and that only with the grain of the wood. 

Iron and other metals must be carefully cleaned 
from all rust or oxidisation before being painted; 
and wrought-iron should be coated while warm with 
linseed oil, to protect it from the moisture of the air. 

Plaster or stucco must be thoroughly dry before 
being painted, otherwise the work will blister and 
the paint be thrown oflF. 

X 
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When deal is to be painted it is first knotted, or 
the knots of the wood hilled by being covered with 
a knotting, composed of white and red lead mixed 
with whiting in a solution of size. 

Priming is the first coat of paint after the knotting 
is dried, and is done with red-lead and linseed oil, 
mixed with white-lead. All nail holes are at the 
same time stopped with putty. For the other coats 
white-lead, linseed oil, and turpentine are the chief 
materials employed, with which various pigments are 
ground up to give the required tint to the work. 

Flatting is the finishing of painted work a dead 
colour, which is done by using a considerable propor- 
tion of turpentine in the last coat. 

Each coat of paint should be thoroughly dried 
before the next is applied ; and for good work the 
surface is rabbed-down with pumice-stone before each 
coat of paint is laid on, so as to impart great smooth- 
ness to the work. 

When old work is to be repainted it is first washed 
and rubbed down with pumice-stone and water, until 
an even surface is obtained ; and if there are great 
inequalities they are filled up, or brought-forward^ 
with a cement or putty. 

Before painting the plastering on the inside walls, 
it is first covered either with boiling linseed oil, or 
with white-lead and oil mixed with litharge to the 
consistence of thin cream ; the oil is absorbed by the 
plaster, and when the first coat is dry a thicker one 
is applied, of which the oil is only partially absorbed; 
each coat after is made thicker and thicker until the 
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oil ceases to be absorbed and the surface becomes 
thoroughly hardened. 

Carbonate of lead, called white-lead^ is the chief 
ingredient in all paint, but is often adulterated by 
the admixture of carbonates of lime and baryta, 
whiting, gypsum or plaster-of-paris, pipe clay, starch, 
flour, &c. 

Zinc- white has less body than lead- white, but 
possesses greater whiteness and power of resisting 
sulphurous gases. 

Mastic is a kind of cement used to lay over other 
cements, or to repair defects therein when it is to be 
painted. It consists of a mixture of pounded brick- 
dust, limestone, and sand ; oil is used in its mixing 
and using, so that it may be painted upon as soon as 
laid. It can only be used in thin coats, and requires 
frequent painting to replace the oil which is lost by 
evaporation. 

Cleabcole is a cheap kind of painting done with a 
mixture of white-lead, water, and size ; a coating of 
this dries quickly and may be finished with a coating 
of white-lead in a mixture of equal quantities of oil 
and turpentine, having some colour and a dryer added 
thereto. 

Distemper is whiting mixed with a solution of 
size, and brushed over the work. 

When painted work is to be marbled or grained, 
the last coat is done in equal proportions of oil and 
turpentine of the colour which characterises the wood 
or marble to be imitated. The graining is done by 
thin glazings of colour ground in water and mixed 

X 2 
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with small-beer, the grain being imitated by means 
of a comb. Oak -graining is done with colour in 
turpentine and varnish laid over the work, and 
combed while wet. The lights are taken out with 
a small brush, or a rag moistened with turpentine; 
it is then glazed over with colour in beer, or over- 
grained^ and the surfiwe covered with copal varnish. 

Wood'work that is to be stained so as to show its 
natural grain, must be of material carefully selected, 
free from loose or dead knots, sap-wood, or other 
defects, and its surfece finished with the tool only. 
It is coated with a solution of a pigment in water 
which is absorbed by the wood, then once or twice 
sized over, and varnished with copal. 

French-polishing is a varnish rubbed over hard 
woods previously prepared, until they present a 
highly-polished surface. 

To CLEAN old painted- work, soap and water is laid 
on with a large brush, and washed off with a sponge ; 
it is then dried with a leather. 

External painting executed in the autumn will last 
twice as long as that which is done earlier in the 
year ; as the summer sun draws out the oil from that 
which is done early. 

ABBREVIATIONS. 

4 O SO fi O I ^uniber of times in oil common colour. 

F Flatted, as 3 F three times in oil and flatted. 

D W Dead white. 

F G French grey, or the particular colour may be written. 

C C F Clear colour and finish. 

O W Grained wainscot. 

G M Grained mahogany. 



~^ 
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ROTATION'. 

In measuring painters' work, first take the win- 
dows ; secondly, the skirting, dado, or wainscoting ; 
thirdly, the chimney-pieces, if painted ; and lastly, 
the doors. 

MEASURING. 

In measuring painters' work, all work not cut-in 
on both edges, must be taken, including edges and 
projections, at per yard square of 9 superficial feet. 

Work cut-in on both edges, as skirtings, cornices, 
shelves, &c., is measured at per foot run. 

Ornamental work first taken as common, and then 
the extra labour to ornaments at per foot superf. or run. 

Sash frames, window lights, casements, bars, dor- 
mers, frontispieces, chimney-pieces, &c., numbered 
and valued at each. Sash squares at per doz. 

Iron or wood railings, balusters to stairs, &c., are 
measured on both sides as solid work, to allow for 
the extra trouble of painting round the bars, rails, &c., 
at per yard. 

If ornamented, add extra one face in the width of 
such ornamental parts. 

If ornamented turned balusters, also add one extra 
face as far as the turned work goes. 

Handrails, &c., grained mahogany, first measure 
them in with the balusters, and then per foot run for 
graining. 

Soffits to windows per foot run. 

Letters or figures numbered and valued at per 
inch in height. 
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Windows and doors are measured thus : 
Plate 8.) 

Windows (fig. 4). 

ft in. 

Window front. 



— (See 



ft. 


in. 


11 





6 


6 


7 10 


6 





20 


8 


1 


2 







Shutters 



ft. in. 

7 6 height 

4 edges. 

7 10 



ft. in. 

4 6 width 

1 6 boxings and edges. 



6 



Linings 



22 6 



'7 6 If the backs riO 61 ,. . _ 
7 6 are cut away. 10 6/^^''^ 
9 the linings 1 4 9 soffit 
4 6 must be mea- 1 6 elbows 

sured to the 

20 8 floor, thus: ^26 8 



ft. in. 

viz. 26 3 

1 2 



^ 7 
3 



6 
9 



Beads varnished, supposing 
them to be mahogany or < 
wainscot sashes and beads 



12 squares varnished. 
1 locking bar. 



Some only allow the shutters' ^ 
width to be taken thus : — 



11 
11 



3 
8 



.22 6 



1 6 boxings. 
6 edges. 

2 

3 9 shutters. 



The outside of window would 
be taken as . . . 



^59 instead of 6 feet. 

N 1 frame 

1 dozen of squares. 
1 sill, if the stone sill is 
painted. 



Doors (fig. 5). 



2)7 
4 4 




16 
8 



Door fronts for both sides 



/ 4 width. 

4 rproj<>ction of archi- 
\ traves. 



V 4 4 



Linings 



/ 6 6 

I 6 6 

4 3 

ll6 



6 revral. 

2 / ®^g® o^ <^oor *Qd re- 
\^ bate. 
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ROTATION. 

To be attended to in brining the quantities into 
Bill 



Yds. it. in. 



Paintbe. 

Once in oil . . . 

Bnn of Skirting, Ac. . 

No. Sashes. Doz. squares . 

Twice in oil 

Bnns .••... 

Nnmbers 

Three times in oil • 

Bnns 

Numbers 

Three times in oil and flat deadi 

white 
Buns . • . . 
Numbers . 



. J 



If carved toork, or any other per 
foot supevf.y it mtist he put under 
the yards of painting so many 
times done. 



lAkeioise party or other coloured 
work must he placed under the 
head of work according to the 
numher of coats. 
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VALUATION OP PAmTERS' WORK. 

CALCULATION OF MATERIALS. 



45 yards of work, 1st coat,' 
including knotting, stop- 
ping, and every prepa- 



ration requisite for the 
second coat, will require > 



5 lbs. of white-lead. 
5 lbs, of putty, litharge, 
&c. 



Second and following coats 



1 quart of oil. 

5 lbs. of white-lead. 
. 1 quart of oil. 
20 per cent, profit is always allowed on the prime 
cost of the materials. 

CALCULATION OF LABOUR. 

The decimal to be multiplied by the rate of wages 
for a painter per day : — 

First coat, including stopping, &c. . . '027 
Second and following coats . . . '019 
The above data will suffice for the valuation of 
common work, for which alone it is possible to lay 
down any rules, as the value of decorative work, such 
as graining, imitations, &c., depends upon the ability 
of the artist, and the manner in which the work is 
executed. 

GLAZIERS' WORK. 

The work of the glazier, called glazing, consists in 
fitting glass in sashes, frames, and casements, and 
fixing it either in putty or in lead. The glass used in 
buildings is of various kinds ; the commonest sort is 
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denomJnated cbowk-glass, of which there are three 
qualities, called best, seconds, and thirds. Being a 
blown-glass, it is liable to air-bubbles, blisters, spedka, 
and other defects ; the best is that which is freest 
ftom these blemishes ; seconds and thirds are oom*' 
iBionly used for window glazing, the latter, howeveri 
only for yery common windows. It is all sdLd at the 
same price per crate, bat the nnmber of tdbUs is 
different, according to the quality. There is another 
quality called fmrihs^ of a very coarse descriptioii 
and very little used. Crown-glass weighs 158 lbs* 
per cubic foot. 

SH91T-QLA80 is a superior kind of blown-glass and 
made of much larger sizes than crown, and also dT a 
purer quality ixt metai\ after being blown in the 
form of a cylindep, it is cut lengaiwise and mmdfed 
or flatted in a furnace, and has rather an uneyen 
surface ; there are four qualities, named as in crown- 
glass, and six different varieties of thickness, accord- 
ing to the weight per square foot — ^namely, 15 oz., 
21 oz., 26 oz., 32 oz., 36 oz., 42 oz. ; of which llie 
thicknesses are respectively, '071 in., '100 in., '124 in., 
•150 in., '171 in., -200 in. It can be had in all sizes 
up to 17 sq. ft. in area, the price per foot of the 
squares increasing with their area. Polishing is 
charged extra at per foot superficial. 

Patent-plate Glass is a superior quality of sheet 
glass polished on both sides; it is of two qualities 
and of four different thicknesses — namely, y^^thin., 
weighi]^ 13 oz. per sq. ft. ; y^^th in., weighing 17 oz. ; 
y^^th in., weighing 21 oz. ; and ^th in., weighing 
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24 oz. per foot. It can be had in all sizes up to 
12 square feet in area, but is not generally used 
of large dimensions, from being brittle and nearly 
as expensive as British-plate glass. 

British-plate Glass is the best material for glaz- 
ing purposes, and can be had in sheets of any size 
up to 90 superficial feet. It is of two qualities, best 
and seconds^ the former being picked free from air- 
bubbles or other defects ; its usual thickness is ^^ths 
in. to \i^ in. for the ordinary glazing sizes, but the 
larger sizes are thicker. The price at per foot super- 
ficial increases with the sizes of the squares and also 
with the thickness. If the edges are ground or 
polished, they are charged at per lineal inch. 

Bending glass to a particular sweep is charged extra 
at per foot superficial. 

Rough-plate Glass is a common kind of material 
used for skylights, &c. ; it is made either plain or 
fluted^ and of various thicknesses, the usual being ^th 
in., y\ths in., ^th in., fths in., and ^in. ; and in sizes 
up to 30 feet superficial, the price per foot increasing 
with the dimensions. There is also a thin rough 
glass made with perforations for ventilation. 

Rolled-Cathedral is a rough kind of glass made 
in various tints, and used for forming stained-glass 
and other windows of churches, &c. 

Glazing or fitting glass into sashes is commonly 
done by bedding the glass in putty ^ formed of whiting 
mixed with white-lead and linseed oil ; when the 
sheets are of large size and extra thick — as plate 
glass — it is usual to secure them with small iron 



316 PAINTING, GLAZING, ETC. 

Bprigs or brads in addition to the putty. Whe 
glass is fitted into iron eash-bars, a coaling of tw 
parts resin to one part tallow laid on the bars whe 
hot, will prevent the putty from cracking by th 
changes of temperature. 

In fixing glass into stone-work, a groove is cut i 
V the stone which is coated with size, and the glass i 

bedded in common putty in which a little olive oil i 
mixed, to prevent it from getting too hard. Th 
size prevents the oil from stmning the stone. GlaziU; 
in lead-lights is done by fitting pieces of glass int 
slips of lead grooved on each side ; the groove i 
filled with dry whiting mixed with a little white-lea 
and painted over with oil, so as to form a cement fc 
the glass. Lead-lights are let into grooves cut i 
the stone-work and secured to iron saddle-bars wit 
copper ties soldered on to the leadwork. They ai 
measured by the foot superficial, the price varyin 
according to the quality and design of the glass usee 
M j Sacking-out old glass firom sashes is charged exti 

'5 , at per foot superficial. 

I In measuring glaziers' work, the dimensions muf 

!• t be taken between the rebates, and all irregular pan< 

I i the extreme size each way. The price per foot ( 

' glazing with crown-glass mu9t be calculated from tl 

prime cost per crate, allowing for carriage and 20 p( 
cent, profit. The larger the panes are, the more di 
ficulty, risk, and waste ; consequently the price shoul 
increase in the following proportions : — 
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ft. in. fr. in. 
Fanes whoee superficial contents 1 2 at per foot, 

are ... . under J ^ J *, 

Do. do. do. do. from 2 to 2 6 add Irf. I squares whose 
Do. do. do. do. do. 2 6 to 3 add 2d, ) contenta are 

Do. do. do. do. do. 3 to 3 6 add Zd, J under 2 feet. 

A CRATE OF CROWN-GLASS 

Contains 12 tables of the best, at per crate 
„ 15 ,, seconds „ 

„ 18 „ thirds „ 

„ 18 „ fourths „ 

Each table is from 4 ft, to 4 ft. 6 in. diameter: 
some tables may be cut to within 2 in. of the centre, 
others not nearer than 4 inches. 

ft. in. 
Supposing a crate to be 4 ft. 6 in. diameter, and that it 

may be cut to 2 in. from the centre, the quantity of 

glass that may be cut from it, including the triangular 

pieces, ivill be 14 2 

If only 4 fb. diameter, and cannot be cut nearer than 4 in. 

of the centre 10 10 

25 
And deducting the triangular pieces, which are of very 

little value 2 6 

We have as the available contents of the two tables . 22 6 
The average contents per table 11 3 

taking the sizes of squares that will cut to the most 
advantage : but as squares of all sizes must be cut 
from the tables as they are wanted, the average 
produce per table is not more than 10 ft. super- 
ficial. 

Labour and putty per foot may be found by mul- 
tiplying the rate of wages for a glazier per day by the 
decimal '110. 
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Example, — To find the y&lae per foot of glazing, with best 
Newcastle crown-glass, or anj other kind of glass : — 

£ 8, d. 
Prime cost of crate (12 tables) . .000 
Carriage, Ac 


20 per cent, profit 

Divide by No. of feet the crate will produce, 
for best glass 120) 

per foot. 
Labour and putty 

Total per foot . .£000 



PAPER-HANGING, DECORATING. 

Before newly-plastered walls can be papered they 
must be thoroughly dried, then rubbed down with 
pumice-stone and coated with size, to prevent the 
paste with which the paper is attached to the walls 
from sinking into the plaster. Old walls that have 
been previously papered should be stripped of all 
loose paper, washed, and sized. When papers of 
superior quality are to be hung on a new wall, a thin 
lining-paper is first laid on to prevent the plaster 
from discolouring the paper. 

Wall-papers are sold by the piece ; a piece of En- 
glish paper is considered to be 12 yards in length and 
20 inches wide : its content is equal to 6f square yards, 
or 60 feet superficial ; therefore, in measuring, divide 
the superficial feet by 5, which will give the number 
of yards running, and these divided by 12 will give 
the number of pieces. If there are any odd yards, they 
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are charged as one piece. It is customary to allow 
one piece in seven for waste. Common papers do 
not measure more than 11 yards nett to the piece. 
French papers are of various widths, but more usually 
about 18 inches wide and 9^ yards long, 4^ sq. yards 
being the measurement of one French piece. 

Pumicing and preparing walls for papering is 
charged at per piece of paper, in addition to the price 
of the paper. Lining-paper and hanging the same, 
at per piece. Hanging the paper, at per piece, the 
price varying somewhat with the quality. Marbled 
papers are hung in blocks and lined round with a 
pencil ; sizing and varnishing is charged at per yard 
superficial. 

Borders fixed at top or bottom of the papering to 
a room are taken at per dozen yards run, and the 
hanging of them in the same way. 

When walls are damp, or are liable to wet coming 
though from outside, they are sometimes covered 
with sheets of tin-foil before being papered ; this is 
charged according to the quantity used and the time 
occupied in hanging. 

Where there are hollows in a wall to be papered, 
as in old wainscotting, they are- covered with canvas, 
on which the paper is hung. 

Gold or other mouldings placed next the cornice 
or plinth, are charged at per foot run, and are at- 
tached by means of needle points. 

Distempering is done with colour mixed with a 
solution of size, and is washed over walls and ceil- 
ings ; it is charged at per yard superficial, the price 



n 



h 



320 PAINTING, GLAZING, ETO. 

varying with the tints used ; and if the cornices ai 
ornaments are cut-in of different tints, they are tak 
separately at per foot superficial. The gilding 
mouldingB or omamentB is taken at per foot tk 
according to their girt. Imitations of marbles a 
measured by the foot superficial. 

Frbsco-paihtino ia performed by employing coloi 
mixed and ground with water, upon a stucco, 
plaster, sufficiently fresh and wet to imbibe a 
embody the colours with itself, so that the painti 
dries along with the plaster, becomes very durab 
and brightens in its tones and colour as it drii 
This kind of work must be done upon walls that f 
perfectly dry, and not liable to be affected by f 
temal damp; it is unsuitable for any but tolerai 
dry climates. 

ScAQUOLA. is a mode of imitating in columi 
pilasters, &c. the most expensive marbles, and is oi 
used for internal decorations. The column to 
decorated in this way is first formed of any materi 
3 or 3 in. less in diameter than the finished colutij 
tlus is covered with a coating of lime-and>h; 
mortar, and aUowed to dry. The material used ; 
the decoration is calcined gypsum in fine powd 
mixed with various colours in a solution of glue 
isiuglass; tliis is laid on tlio prioking-up coat, a 
fioated over with moulds to the required shaj»e, 1 
artist using the colours necossarj- to produce t 
imitation during the process of floating, so tl 
ihey become incorporated with tlie surface. W"l 
tlHxt>ashlv hard and dn*. the surlace is nibl>ed w 
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pumice-stone, being kept damp during the process; 
then polished with tripoli and charcoal applied with 
linen rag, and aftiTr being gone over with felt dipped 
in a mixture of oil and tripoli, it is finished by the 
application of pure oil. 

Mosaic-decoration consists in covering flat sur- 
faces with small squares made of vitrified pastes to 
which every possible variety of tint is given ; these 
squares, called tesserce^ are arranged in various pat- 
terns according to the design of the artist, and are 
firmly embedded in cement; their size will depend 
upon the distance which they are to be placed from 
the eye, and upon the character of the decoration. 
When mosaic-work is used for paving floors, a 
basis of concrete is first formed, in order to obtain 
an even and firm surface; and the tesserae or tiles 
are cut into other shapes than squares, for conve- 
nience of arrangement and laying. Mosaic-work is 
measured by the superficial foot, but the price varies 
very greatly, according to the character and intricacy 
of the design. 

Enamelled-slate is a material used in decoration, 
the surface of slabs of slate, which have been ren- 
dered perfectly smooth, being coloured and polished 
in imitation of various marbles. These slabs vary 
from 1 in. to 2 in. in thickness, and are charged at 
per foot superficial, the price varying somewhat 
according to the kind of marble imitated; there is 
also an extra charge for moulded work. This 
material is also used for boxed chimney-pieces, 
the price of which depends on the width of piers, 

Y 
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jambs, and openings, and upon the amount of mould- 
ing and carving. 

Marble is a material used for decorative purposes, 
but principally for internal work, as it loses .its polish 
and beauty by exposure to weather, and is therefore 
generally unsuitable for external decoration. Marble 
in the rough is sold in blocks like any other stone, 
at per foot cube, the price varying according to 
quality and rareness; those most highly priced being 
the pure white statuary^ the sienna^ and the verd- 
antique. Marble when used for chimney-pieces and 
other decorations, except columns, is cut into slabs 
from f in. to 1^ in. in thickness, and highly polished. 
When used in slabs it is charged by the superficial 
foot, according to thickness and quality. Working 
or moulding the edges is charged at per foot run; 
rounded comers and other small matters are charo^ed 
each. Copper cramps are let into the edges of slabs 
for fixing them to walls. Marble columns are turned 
and polished, either parallel throughout, or dimi- 
nished and with an entasis or ciu^ed outUne. The 
price of marble columns is charged at per foot 
in length according to the diameter, and whether 
straight, diminished, or curved. In large columns 
there is a considerable difference in price, whether 
made in a single block or built up of several stones ; 
also if a fillet and lioUow are worked on the top and 
bottom of the shaft, rendering it necessary to sink 
the shaft for them; instead of being worked-in with 
the cap and base. 

Polished Ghanite is used for decorative purposes. 
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both outside and inside a building. Being very- 
durable and preserving its polish when exposed to 
weather, it is chiefly employed in external decora- 
tions. There are several kinds of granite, varying 
considerably in colour, the two principal ones being 
the red and the grey granites. It is manufactured 
into slabs, mouldings for doorways, &c., columns of 
all sizes and forms, balusters, &c. Since granite pos- 
sesses greater resistance to crushing than any other 
kind of stone, columns of this material are employed 
where a great load has to be supported on a small 
basis, as in piers to the nave arches of churches, and 
other arcades of a similar description. 

Looking-glasses form an important feature in the 
decorator's work, being frequently let into panels, 
and used to fill up the spaces or piers between 
'svindows ; they are made of the very best quality of 
plate-glass, covered at the back with an amalgam or 
alloy of mercury and tin, which is called ' silvering,' 
and causes the glass to reflect the image of any object 
placed before it. Silvered-glass is charged at per 
foot superficial, the price increasing with the size. 

Gilding to inside work is done in oil-size on wood- 
work, and in water-size on plaster; it is executed 
with gold leaf, which is made up in books, one book 
containing 25 leaves 3 J in. by 3 in., which will cover 
about 1 ft. superficial of plain work. Gilding in 
quantitj^ is charged by the square foot, and mould- 
ings by the foot run according to size. Iron or other 
metal must be painted before being gilded. 
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CHAPTER X. 

WARMING, VENTILATING, 
REVOLVING-SHUTTERS, SUNDRIi 
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WARMINQ AND VENTILATING. 

The simplest and most primitive mode of warm 
an apartment is by means of an open stove or grc 
this is connected with a chimney, by which the sm 
produced from the burning fuel is carried off. 
order that a fire may bum properly, it is necess 
that a certain amount of air should be admitted 
the underside of the grate ^ this is commonly d' 
by the crevices in the doors and windows throi 
which the air iinds its way, but at the same t' 
produces a disagreeable draught to the feet of j 
eons sitting in the room. When the crevices ab 
named are carefully closed, and all draughts 
eluded from doors and windows, it is necessarj 
provide a supply of air to the stove by other c 
trivances; this can be done by gratings in the s 
or in the hearth, which arc connected with air-pi 
or flues carried to the outside of the building, 
the air in a room becomes warmed it expands ; 
rises towards the ceiling, its lightness being in j 
portion to its temperature, so that the air near 
floor is gencriilly colder than that above; and as 
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air near the ceiling becomes cool it descends towards 
the floor, thereby keeping up a constantly ascending 
and descending current. Since the air exhaled from 
the lungs of persons in a room is vitiated, it is de- 
sirable to remove it from the apartment ; the simplest 
contrivance for doing which is a valve with a balance 
weight let into the chimney flue near the ceiling; 
the draught caused by the fire drawing the air out 
of the room through the valve, and taking it away up 
the chimney. As, however, soot is liable to return 
into the room through this valve when the tire is 
not lighted, it is sometimes let into a second flue 
carried up alongside of the smoke flue, the heat 
from which causes an ascending current in the other 
flue. Cold air should always be let into an apart- 
ment from the top of the room, since, being heavier 
than the warmer air therein, it gradually descends 
through it, becoming wanner and warmer by contact 
and diff^usion. There are several modes of effecting 
this, the simplest being by opening the window at 
the top, but this generally causes too great a draught 
to be agreeable; and it is better to have a number of 
perforations in the ornamental parts of the ceiling, 
through which air is brought from the outside by 
pipes or flues ; valves may be provided for regu- 
lating the quantity of air admitted. In order to 
carry off the vitiated air from rooms when the fire is 
not lighted, valves or gratings may be placed near 
the ceiling and let into flues which communicate with 
a furnace flue kept constantly in action. 

The open grate being insufficient for warming very 
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large apartments, close or pedestal stoves of various 
kinds are employed ; these, by their radiation or by 
currents of air carried over their heated surfaces, 
diftuse the heat generally through the room, the air 
being conveyed to them directly from the outside. 
The price of stoves depends on their size and the 
cubical contents of the rooms to be warmed by them. 
When these are used separate means for ventilation 
must be provided, and for drawing off the vitiated 
air, as in the manner above described. For large 
public halls and other buildings, in which persons 
congregate in considerable numbers, a warming - 
APPARATUS is usually placed outside the apartment^ 
and the warm air forced or drawn in through gratings 
near the floor, from which it rises in a column to the 
roof or ceiling, where it disperses and gradually dif- 
fuses throughout the whole building, raising the 
temperature of the air as it descends again ; the cold 
air is drawn out by another grating near the floor 
connected by a flue with the apparatus. The ap- 
paratus for warming the air is placed in a chamber 
below the apartment to be warmed, and consists * 
either of iron plates heated by contact with fire-brick 
furnaces, or of pipes filled with hot water. Appa- 
ratus of this description are charged according to the 
cubical contents of the building which they have to 
warm. 

Hot- water pipes are often laid under the floors of 
public rooms, and gratings placed over them; the 
heat radiated from the pipes warms the air, which 
ascends and diffuses through the room. These pipes 
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vary in size according to the system employed ; when 
the water is not raised above the boiling point, or 
the low-pressure system is used, the iron pipes are 
from 2 to 4 in. in bore, and in 6 ft. and 9 ft. lengths, 
fitted with socket joints, and having elbows, tee- 
pieces, syphon-bends, &c., for carrying them round 
corners and changing their directions. The pipes 
are charged at per yard length, according to dia- 
meter, and the elbows, &c., at each. A small wrought- 
iron boiler is employed for heating the water, and a 
small iron tank for feeding the same. When the 
high-pressure system is used, or the temperature of 
the water in the pipes raised above boiling point, 
iron pipes about 1 in. bore and very strong are 
employed, and care must be taken that they do not 
touch any woodwork. These pipes can be carried 
into all parts of a house and concealed behind 
gratings in the skirtings, &c., a stop-cock being pro- 
vided to each room, so that the circulation may be 
cut off from it when required. In all these methods 
the ventilation must be provided for separately; and 
this is generally done in new buildings erected with 
this object in view, by air flues connected with the 
smoke-flue from the furnace of the apparatus, into 
which there are openings near the ceiling of each 
room. The smoke from the furnace can be taken up 
an iron chimney-pipe fixed inside a large air-flue, the 
air in which being heated thereby is kept constantly 
ascending with great force, and thereby drawing the 
vitiated air out of the several apartments from which 
flues are connected with it. 
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The warming and ventilating of Prison-cells is 
managed by bringing the warm or fresh air into the 
cell through a grating near the ceiling, and dmwing 
it out by another grating near the floor in the op- 

^ posite wall. 

" A mode of ventilating adopted occasionally in 

large rooms placed immediately under the roof of 
the building — as factories, meeting-halls, &c. — is by 
means of a tube of considerable size, fixed through 
the roof and descending into the room ; this tube is 
divided down the middle into two compartments 
and termed a ' syphon- ventilator,' since the ex- 

i I temal air, when there is not a high wind, descends 

[ by one side of the tube, and the internal air ascends 

by the other side, thereby keeping up a constant 
change in the air of the room. The top of the tube 

«i above the roof is covered over with a cap, so as to 

protect it from the weather, and under this the air 
can pass both ways. A valve is placed in the tube 

;ip so as to allow of the ingress and egress of air being 

regulated. When the atmosphere is in violent 
motion fi-om a high wind, the syphon system often 
refuses to act, the external air descending both sides 
of the tube upon the heads of the occupiers of the 
room. The diameter of the tube, which is generally 

I made of zinc, depends on the cubical contents of the 

room to be ventilated. The same principle of ven- 
tilation is applied when the upper part of a sash i^: 
made to swing upon centres, a double current oi 
ingress and egress being thereby produced. 

To draw the vitiated air from the upper part of a 
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room, the sun-burner is very useful; this consists 
of a cluster of gas-burners arranged in circles under 
a reflector, above which is a tube for conveying the 
products of combustion to the outside ; in this tube 
a strong upward current is produced by the great 
heat from the burners, by which the vitiated air is 
drawn out, and the room effectually lighted at the 
same time. 

BEVOLVING-SHUTTEBS. 

Revolving-shutters are shutters made to coil 
upon a roller placed out of sight, and worked up and 
down by means of gearing. These shutters are 
fonned of strong laths, made either of iron or wood, 
which are attached together by hinges, so that they 
can be readily wound over a roller. The roller is 
placed either at top or bottom of the window, ac- 
cording to convenience, and the shutter wound upon 
it by means of worm-and-wheely or by chain-winding 
gear. Another mode is to wind the shutter hori- 
zontally^ and is sometimes employed in circular bay 
windows of first-class mansions. These shutters can 
be fitted either on the inside or the outside of a 
window, but are more commonly placed outside. 

The following is the space occupied by revolving- 
shutters when coiled up, a small additional space 
being required for clearance, of one or two inches, 
and rather more if coiled below the window : — 

Windows 6 ft. high require 6| in. for iron, and 8| in. for wood. 
« 10 „ 9 „ 12 



„ 12 „ 10 „ 13 



>> 
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Self- COILING shutters are made to coil by means 
of a steel-band passing through all the laths, if of 
wood, and causing the shutters to coil and uncoil by 
merely pressing the end up or down as the case may 
be. Steel self-coiling shutters are made in one sheet 
of corrugated steel, and are worked up and down by 
the hand without balance-weights or gearing. 

The following is the space required for self-coiling 
shutters when rolled up : — 

Windews 6 ft. high require 9 in. for wood, and 8 in. for steel. 
„ 8 „ 10 „ H 

„ 10 „ 12 „ 10 

„ 12 „ 13 „ 12 

Self-coilinff shutters are unsuitable for windows of 
great width, but the revolving-shutters can be applied 
to any width of window in one piece. 

The LouvERiNG Shutter-blind is a combination 
of the principle of revolving-shutter with that of the 

i outside Venetian-blind; it is made with laths either 

;f of iron or wood similar to those above described, but 

jointed in such a manner that they can be either 
closed firmly on each other, or opened at any angle ; 
and this can be done in any position of the shutter. 
These shutter-blinds are made either to coil-up or to 
lift-up like an ordinary Venetian-blind. ^Tien let 

L down and closed they present the appearance of any 

other revolving-shutter, and when it is required to 

I admit light or air into the window, a simple move- 

ment inside louvers the laths, or sets them at any 
angle with each other. 

Revolving and coiling shutters are measured by 
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the foot superficial, and priced according to material 
and gearing ; an additional charge per foot is made 
for shutters under 50 feet area. In measuring, the 
full width is taken, which is 2 inches more than the 
sight measure; and the height is 9 inches to 12 inches 
more than the sight measure, in shutters working 
vertically. 

In measuring shutters which work horizontally, 
the actual dimensions are 6 inches in height and 9 
inches in width greater than the sight measure. 

In preparing for revolving-shutters, provision is 
to be made for the easy removal of all linings and 
casings, so as to allow of access to the shutters, 
shafts, and gear, which require occasionally to be 
oiled, cleaned, or repaired. 



SUNDRIES. 

Lightning-conductors are formed of copper-ropes 
from f ths in. to f ths in. diameter, fixed with hold- 
fasts to the highest point of a building, and taken 
down into the ground for the purpose of carrying 
off the electricity from the atmosphere, and pre- 
venting it from striking the building. The rope is 
buried two or three yards below the foundation and 
about the same horizontal distance from it. The top 
of the rope is finished with copper-points gilt over. 
The copper-rope is charged at per foot run, according 
to its diameter; the points and holdfasts at each. 
Glass insulators are sometimes employed to pass the 
rope through and prevent its contact with the wall ; 
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these are charged each extra, but they are of no value 
in protecting the dwelling, as the electricity will 
always follow the copper as being the best condactor. 
AsPHALTB is a material largely employed for baild- 
ing purposes, and more especially for flooring, paving, 
covering of fiats, &c. The principal ingredient in 
its composition is a bituminous limestone, which is 
reduced to powder and mixed with sharp grit ; it is 
then heated in cauldrons with mineral tar and re- 
duced into a mastic, so that it can be run into moulds 
in the form of blocks. When required to be used, 
it is again melted with a small proportion of mineral 
tar, and poured upon the place previously prepared 
to receive it ; or it is laid on in a powdered state, 
and rendered solid by the application of hot irona. 
When used for floors, paving, or flat roofs, it is 
necessary first to lay from 3 to 6 inches of fine 
concrete, on which the asphalte is poured and floated 
over, and just before it sets a fine powder or sand 
may be sifted over it. In covering flat roofs the 
joists are fixed 12 inches from centre to centre, 
and plain tiles laid so as to span the distances be- 
tween them ; over these a thin coating of fine concrete 
is floated before the asphalte is applied. The weight 
of one square foot of coarse asphalte ^-inch thick is 
6 lbs. 2i oz. ; and that of the finer quality, 6 lbs. 
8iJ oz.; the weight of concrete 1-inch thick is 8 lbs. 
per square foot. Asphalting is measured and valued 
by the foot superficial, the concrete being taken 
separately ; channels are measured by the foot run, 
according to width. 
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A cheap kind of asphalte or bitumen, which is 
serviceable for many purposes, can be made with 
gas-tar and ashes laid on cold, the surface being 
beaten with a rammer and sprinkled with small 
pieces of stone or spar. This material is measured 
by the superficial yard. 

Boiling tar poured over a flat roof (previously 
covered with cement concrete) and sprinkled with 
ground lime and sand, will form a water-tight cover- 
ing, and will also serve the purpose of stopping 
cracks in a roof previously cemented over. 

Earth-closets are substitutes for water-closets 
where there is an absence of water-supply or of effi- 
cient drainage to carry off the soil. A receptacle or 
pail which can be readily removed is placed under 
the ' seat,' and each time the closet is used a quantity 
of finely-sifted dry earth or ashes mixed ^vith earth 
is poured into it from a reservoir above ; by this 
means the soil is deodorised, and the contents of the 
receptacle can be emptied on the land and used as 
manure. When the closets are fixed in an upper 
story of a house, a straight pipe of earthenware or 
galvanised iron 12 inches diameter is attached to the 
bottom of the pail^ to which there is a valva opened 
and closed by a handle ; this pipe conveys the soil 
and earth down to a vault or receptacle placed below. 

Window-blinds, whether external or internal, form 
an important feature in the finishing of houses, the 
object aimed at in using them being to enable the 
inmates to regulate the quantity of light to be ad- 
mitted by the windows. In situations which are 
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not exposed to a strong sunlight, inside blinds are 
sufficient for the above purpose ; but where the sun 
shines for many hours together upon a window^ 
outside blinds become necessary in addition, in order 
to prevent the mjs of the sun from fidling upon the 
glass, and thereby producing a large extent of heal* 
k)g surfiuse, which raises the temperature of the air 
of the room by contact with the glass. 

For inside blinds &e simplest and cheapest are 
Holland roUer-blinds^ placed on wooden rollers witib. 
brass ends, which turn in brass or wooden holders ; 
these have a pulley at one end with an endless cord 
passing over it, the cord also passing round a pulley 
below attached to a rack^ whereby it can be tightened 
at pleasure. Some are fitted with self-acting spring 
rollers, which draw up the blinds when the catdii 
which holds them is released. Roller-blinds are 
charged by the square foot, and the price depends 
on whether they have plain or spring rollers. 

In sunny situations inside Venetian-blinds are 
mostly used ; these consist of a number of thin 
laths attached to webbing, so as to lap one over the 
other, the laths being capable of being set to any 
angle by means of cords attached to them. These 
blinds are drawn up and down by means of cords 
passing over puUies at the top, or else by a patent 
action, in which a spring performs the work of draw- 
ing up the blinds, and can be stopped at any height. 
Venetian-blinds are valued by the square foot, mea- 
suring the opening of the window, the patent action 
being charged extra according to its character. 
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Outside-blinds are various in character, the simplest 
and cheapest being the Venetian-blinds, as above 
described for the inside, fitted into an outside case 
fixed between the reveals of the window. Then 
there are what are termed 'jalousies ' or Venetian 
shutter-blinds, consisting of a number of laths or 
louvres fixed in a fi'ame hung upon hinges, so as to 
open back against the face of the wall. These blinds 
are also made to slide upon horizontal iron rods. 

The Florentine and Spanish blinds are made of 
striped linen tick, working up and down in cases, 
and when let down they project forward so as to 
admit air to the window at the bottom only. The 
Heliocene is made of similar material, but being 
formed in a series of hoods one above the other, it 
affords a shelter from the sun's rays without con- 
cealing the view from persons within; it also admits 
the air to every part of the window, and may be 
drawn up or down at pleasure. 

All these blinds are valued by the foot superficial, 
according to the measurement of window covered by 
them ; if the window is less than 20 feet in area, the 
blind is charged as 20 feet. 

Lifts are mechanical contrivances, whereby per- 
sons or goods can be raised or lowered from one 
story of a building to another. A common form of 
lift consists of a winding drum or pulley, over which 
is passed a rope or chain, to one end of which is 
attached the cage in which the articles to be raised 
or lowered are placed; and the other end is con- 
nected mth a balance-weight rather heavier than the 
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weight of the cage when empty. The winding pulley 
is made to revolve by means of gearing which may 
be driven either by manual labour exerted upon an 
endless rope, or by a strap moved by steam power 
which can be moved off and on to the revolving 
drum by means of a lever to which a cord is at- 
tached ; a break is also applied, to prevent the cage 
from foiling beyond the proper place. The cage 
moves within a framework formed of four uprights or 
guides which keep it in its place, and prevent it from 
swaying to and fro during its ascent or descent. 

Hydraulic Lifts are those in which the pressure 
of water is the raising power applied to the cage. 
These are frequently used in warehouses, factories, 
hotels, and other large establishments. The essential 
feature in these lifts is a good supply of water in a 
tank placed in the highest part of the building ; when 
this is secured, its application to lifts is more con- 
venient than that of any other force, since it is 
always available by the simple act of opening a cock 
or. valve, as long as the supply of water remains in 
the tank. The construction of these lifts is as fol- 
lows : a long plunger or ram of cast-iron is fitted 
accurately into the stuffing-box of an iron cylinder 
which is sunk in the ground and firmly bedded; 
water is brought into the cylinder from the tank by 
one pipe and carried off by another. On the top oi 
the plunger is fixed a strong cast-iron plate form- 
ing the bottom of the ascending cage, which is 
constructed of a wrought-iron frame, and maj^ be 
filled in with wood or glass if used for a passeno-er 
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lift. At the top and bottom of the frame are two 
brass V-shaped guides which work against two cast- 
iron A-sbaped guide bars placed perfectly upright. A 
counterbalance weight slides in a shaft separated for 
that purpose. There is a contrivance for regulating 
the speed of the lift, which would otherwise vary 
according to the weight placed in it. By opening a 
valve the water is let into the cylinder and causes 
the piston to rise, carrying the cage up with it ; as 
the water is let out of the cylinder the piston and 
cage descend ; and since water is incompressible, the 
moment the valve is closed so as to shut out the 
supply of water, the lift comes to a stand-still. 



MEASUREMENT OF TEE OBSTRUCTION OF 

ANCIENT LIGHTS. 

The term ' Ancient light ' is a legal phrase, ap- 
plied to a window which has enjoyed a certain 
amount of light for an uninterrupted term of at least 
twenty years. If an adjoining owner should erect 
any building that would seriously diminish that 
amount of light^ the owner of the window so ob- 
structed may compel him to desist, if he can show 
that there will be an insufficiency of Ught thereto 
after the new building is erected. The business of 
the surveyor is to determine with tolerable accuracy 
the actual amount of light that will be abstracted by 
the proposed obstruction, and the proportion which 
it bears to the previous quantity received by the 
window. 
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In estimating the light received by a window, 

direct sunlight is left entirely out of consideration ; 

the light being supposed to be derived from the 

quarter-sphere of sky-surface which is seen firom a 

' vertical window, if no obstacles are placed in front or 

f on the side. In the system of measurement which 

" gives the most exact approximation to a correct 

result, the sky-surface seen from the window is re- 
J presented by an illuminated quarter-sphere, divided 

1 by parallel circles of latitude and vertical circles of 

longitude into a number of segments, each of 'which 
' measures 10^ vertical and 10° horizontal; and the 

I ■ relative value of the light from each segment, as seen 

j from the window at the centre of the sphere, can be 

found by mathematical calculation, and figured upon 
a table divided in the same manner as the sphere. 
When it is required to find how much light is cut 
off from the window by any proposed erection, the 
vertical and horizontal distances thereof from the 
window are measured, and also the angle which its 
direction makes with the plane of the window ; by 
this means the number of segments of sky-siuiace 
which are obscured can be readily seen, and a simple 
addition of the values of those segments enables the 
surveyor to compare the light lost vdth that obtained 
from the whole sky-surfiice. 

The method bv which the Table of values of the 
segments is calculated is as follows: when li^rht 
enters horizontally through a ^vindow, a certain 
amount of the side li^ht is cut off bv the thickness 
of the wall, amountinij: in ordinarv windows to about 
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10*" on the extreme right and left, so that the part of 
the sky within 10^ on each side of the plane of the 
window may be considered as valueless. The parts 
of the sky which are opposite the window give a 
greater amount of light for a given area of sky- 
surface than those which are near the sides, the quan- 
tity decreasing with the angle at which the light 
enters. The same holds good with respect to light 
coming into the window at a vertical angle, the 
thickness of the wall cutting off entirely the upper 
5** of sky-surface ; and on account of the obliquity of 
the rays, the value for equal areas is much less for 
sky-surface near the zenith than for that which is 
lower down and more nearly opposite the window. 
We must also consider the diminution of the areas 
of the several zones of sky-surface as they approach 
the zenith. Combining all these measurements, we 
obtain the following Table of the values of the several 
parts of the sky-surface measured from meridian 
to the extreme right or left ; one half the quarter- 
sphere only being represented, as the other half is 
exactly the same. In this Table the amount of 
light emitted from every square unit of sky-surface is 
assumed to be the same ; this being the hypothesis 
upon which most surveyors ground their calcula- 
tions : — 
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Table of the Relative Values of Light entering a Vertical Window 
from different parts of the Sky-surface, on ths hypothesis of an 
equal diffusion of Light, 
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The assumption that the illuminating power of 
sky-surface is everywhere the same for equal areas, 
whether near the horizon or near the zenith, is not 
in accordance either with theory or experiment, 
although convenient as a basis for calculation. The 
light obtained from the upper zones of the sky is 
very much more valuable than that from the lower 
parts for equal areas^ and its illuminating power ap- 
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pears to increase according to the sine of the angle 
of altitude. The following Table has been calcu- 
lated upon this hypothesis, and can be applied in the 
same manner as the one on p. 340 : — 

Table of the BelaMve Values of Light entering a Vertical Window 
from different porta of the Sky-durface^ on the hypothesis of a 
yariaiUe diffusion of Light 
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The numbers in the first column on the left of 
each Table represent the total value of each zone 
from 0^ up to 90^, or for half the quarter-sphere of 
sky -surface ; these numbers must therefore be doubled 



342 WARMINO, VENTILATING, ETC. 

to obtain the value of the whole zone from extreme 
right to extreme left. The number at the bottom 
of the first column represents the smn-total of all 
the values of the sevetal zones of the half quarter- 
sphere, and by comparing the value of light ab- 
stracted by any obstruction with the totcd^ we are 
enabled to see at once what proportion of the wkole 
of the light from the sky-surfiswe is destroyed thereby. 
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*^* The figures at the right-hand side refer to the numbers affixed to the books in 
the Series. To facilitate business, please quote them when ordering. 

No. 
ARCHITECTURE, Orders of, by W. H. Leeds. Is, (i6) 

ARCHITECTURE, Styles of, by T. Talbot Bury. Is. Gd. (17) 

The Orders and Styles of ARcmTEcrvBE in 1 vol., 2«. 6^. 
ARCHITECTURE, Principles of Design, by E. L. Giirbett. 2s. (18) 

Nos. 16, 17, and 18 in 1 voU cloth boards, 5«. dd. 

BUILDING, the Art of, by E. Dobson. Is. ed. (22) 

BRICK and TILE MAKING, by E. Dobson. With Additions by 
C. Tomlinson and R. Mallet. Zs. (23) 

MASONRY and STONE-CUTTING, by E. Dobson. New Edition, 
with Appendix on the Preserration of Stone. 2a. 6d. (25) 

DRAINAGE and SEWAGE of TOWNS and BUILDINGS. 

by G. D. Dempsey. 2$. (30) 

With No. 29, Drainage of Districts and Lands, 2 vols, in 1, 3«. 

BLASTING and QUARRYING of STONE, ^c. by Field-Marshal 
Sir J. F. Burgoyne. U. 6d. (35) 

DICTIONARY of TECHNICAL TERMS U8t:d by Architects, 
Builders, Engineers, Surveyors, &c. 48. (36) 

In cloth boards, 5«.; half-morocco, dB. 

COTTAGE BUILDING, by C. B. Allen. Is. (42) 

FOUNDATIONS and CONCRETE WORKS, by E. Dobson. 

U. 6d. (44) 

Published by LOCEWOOD & CO., 7 Stationers' HaU Court, Ludgate Hill. 






^ 



Stltetion from WEALE'S EDDIHENTART SERIES — eomtm 

LIMES, CEMENTS, MORTARS, CONCRETE, MASTICS, 

hj a. B. BumelL C.E. \*. 9d. 
WARMIHQ and VENTILATION, by C. TomliMon. 3«. 
DOOR LOCKS and IRON SAFES, by C. Tomlinaoii 

Robert MaUct, C.E., F3.& 24. U. (1 

ARCHES, PIERS, and BUTTRESSES, by W. BUnd. la. Gd. ( 
ACOUSTICS 0/ PUBLIC BUILDlNOS,byT. E. Smith. 1«. fid. ( 



-ILLUSTRATIVE PL J r£5 to the preceding. 



ROOFS for PUBLIC and PRIVATE BUILDINGS, founded 

BobuoD. Price, hdJ TrrdguU. U. Od. ( 

ARCHITECTURAL MODELLING i» PAPER .- YnH 

IiutmclionB, by T. A. Hichnrdana, Architect. Ijr. 6d. i 

VJTRUVIUSS ARCHITECTURE, translated by J. Gwilt, \ 

PUlM. 5>. ( 

GRECIAN ARCHITECTURE, Principles of Beauty in, by the 1 
of AbrnlMD. 1'. i 

No*. Its Mid 130 In 1 ml. cloth bnrdi. Ti. 

ERECTION of D WELTJXG-HOUSES, with SpecificatioDa, Quant 
of M»lpnaia, itr., by S. II. Brooko, 27 PUtea. 2*. td. ^ 

QUANTITIES AND MEASUREMENTS: How to CnlcuUte 
Take tlicm in BrickUyere', Mmodii', Pinal pitTB', Pluml.cn,' Pnlnlera.' Pi 
bHne<-r»', GilJi'w'. Smiths,' Cnrpi'Dlpni.' und Joiners' Work. Wiih Rule 
AhBtniirriiig.&i:. ByA.C. Bvsiuii. Nf» Kilitioa, with Additions. It.ed. { 

PERSPECTIVE, by George Pjne. 2». 

PAINTING; or, a Grammar of Colouring, hy G. Field. 2*. 

GLASS STA/NING, by Dr. M. A. Gessert. With an Appendi] 

tliv An of EiiitiiitlPsiDting.&e. 1>. 

PAINTING on 0/^^55, from the German of Frombeig. 1«. 

J.AIV nr COSTR\CTS for WORKS and SERVICES, by Di 

Gibbuns. Ij. 6c/. ' 

THE LAW of PATENTS f-r I.VVENTIONS, by F. Cam 



MATHEMATICS, ARITHMETIC, ETC. 

MATHEMATICAL ISSTtiUMESTS, Ouir COXSTIiLrCTh 

USI-:. Si,:, l.y J, ]■■. IIiMitiiT. i-. R./. 

I.AXDao'l ESGISF.ERIXG SURVEYING, by T. Biikcr. 2*. 
RF.MiY RKCKONFR f..r tlie AJmc.iHiircment and Viiluntion ofLr 



aKOMhyrnV. descriptive, with a Th^nrv of Sha.lows 

r,-r-|H.,-tiv,., uLi 1 .-. [),.-,-pip.i..n ..f ih- PriQ,-ii.L-9 a:.a W.lclice of Iwm.-lr 
rr,.j,i'ii.,ri, l.y J. F. Ua.lU. 2.. 

PuMi-lioJ l,y LOCKWOOD & CO., 7 Sfnlioucw' lliiil Cuart, LaJgnto HilJ. 



Selection fr<m WEALE'S RUDIMENTARY SERIES— cow/iwwccf. * 

COMMERCIAL BOOKKEEPING, by James Haddon. U. (83) 

ARITHMETIC, with numerous Examples, by J. R. Young. I5. 6(f. (84) 

KEY to the ABOVE, by J. R. Young. Is. Qd. (84*) 

ALGEBRA, by J. Haddon. 2*. (86) 

KEY and COMPANION to the above, by J. R. Young. I5. Gd. (86») 

The ELEMENTS of EUCLID, with Additional Propositions, and 
Essaj on Logic, by H. Law. 2«. (88) 

MEN SURA TTON, by T. Baker. Is. Qd. (93) 

MATHEMATICAL TABLES, LOGARITHMS, with Tables of 
Natural Sines, Cosines, and Tangents, by H. Law, C.E. 2b. 6d, (94) 

WEIGHTS, MEASURES, and MONEYS of all NATIONS; with 
the Principles which determine the Rate of Exchange. By W. S. B. Wool- 
house, U. 6d. (101 ») 

ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy Mnemo- 
nical Lessons, by the Rev. T. P. Kirkmau. Is. 6d. (1^^) 

The SLIDR RULE, and HOW to USE IT. With SUde Rule in a 
Pocket of Cover. 3«. (158) 

CIVIL ENGINEERING, MECHANICS, ETC. 

CIVIL ENGINEERING, by H. Law and G. R. Bumell. Fifth 
Edition J with Notes and Illustrations by R. Mallet, M.A.. F.R.S. 6*. (13) 

DRAINAGE of DISTRICTS and LANDS, by G. D. Dempsey. Is. 6^7. 
With No. 30, Drainage and Skwaok of Towns. 2 vols, in 1, Ss. (29) 

WELL-SINKING, BORING, and PUMP WORK, by J. G. Swindell, 

revised by G. R. Burnell. 1*. (31) 

TUBULAR and IRON GIRDER BRIDGES, including the Britannia 
and Conwdy Bridges, by G. D. Dompsey. Is. 6d. (43) 

ROAD-MAKING ami MAINTENANCE of MACADAMISED 
ROADS, by Field- Marshal Sir J. F. Burgoyne. Is. SJ. (46) 

LIGHTHOUSES, tlieir Construction and Illumination, by Alan 
Stevenson. 3a. (47) 

BAIL WA Y CONSTRUCTION, by Sir M. Stephenson. With Additions 
by E. Nugent, C.K. 2«. ^. (62) 

RAILWAY CAPITAL AND DIVIDENDS, with Statistics of 
Working, by E. D. Chattaway. 1*. (62») 

Nos. G2 and 62* in 1 vol.. ^s. &/. 

STEAM and LOCOMOTION, on the Principle of connecting Science 

with Practice, by J. Sewell. 2jf. (78) 

EMBANKING LANDS from the SEA, by J. Wiggins. 2*. (80*) 

A TREATISE on GAS-WORKS, and the PRACTICE of MANU- 
FACTURISG and DISTRIBUTISG COAL- GAS. by S. Hughes, C.E. 
Zs. (82»*) 

Published by LOCKWOOD & CO., 7 Stationera' Hall Court, LuJga*c Hill. 



Selection from WEALE'S BUDDIENTAfiT SERIES — amti 

WATER- WORKS for the SUPPLY a/ CITIES and TOWS 

8. Unghu, C.E. 3a. | 

CIVIL ESGItfEERWa of NORTH AMERICA, by D. Ster 

// YDRA ULIG ENGINEERING, by G. R. Bnnifdl. 3«. 
RIVERS and TORRENTS, wiih the METHOD of REGULA: 

tieir COURSE and CHASXELS, SAriOABLB CASALS, iv Fi 

Italiu of Paul Fri>i. it. 6d. 
M EC a ASICS, by Charlea Tomliiuon. If. %d. 
PSEUMATICS, by Charlea Tomlinson. New Edition. 1*. (W. 

CRANES and MACHINERY for RAISING HEAVY SOI 

the Aft uf Cunnroctiog. b; J. Qlfno. Ij. 
STEAM EXCISE, by Dr. Lardner. 1«. 

STEAM BOILERS, their CoaBtniction ind Hanagement, by R. 

Btrong. Witb Addition! hj B. Xdlct. li. id. 
AGRICULTURAL ENGINEERING, BUILDINGS, MO'i 

POWERS. FIKI.D MACHIXES. MACaiSEET and IMPLEMEITI 

G. H. Andrevm C.K b. 
CLOCKS, WATCHES, and BELLS, by B. B. Deniaon. 

Edition, irith Appendix. 3t. 6d. 

Aiipcndii (to tbi Mh and Slh KdUtoni) Mfantdy, U. 

ECONOMY of FUEL, by T. S. PrideMii. 1<. 6A 

MARINE ENGINES, awl STEAM VESSELS, and the SCI 
h<f Itolicrt Murray, C.E., EngiaciT Suirryor to the Board of Tivdf. 
FAition, n'Tned aad au^nnrnlcd, wit)) ■ Qlwnrj of Tvchaical Termi 
thMrequiTiilrntg in Preach, German, and Spaniab. Zt, 

WATER-PO WER, ae applied to Mil^ Ac, by J. Glynn. 2i. 
STATICS and DYNAMICS,hyT.'Raififx. New Edition. It.Cd. 
MECHANISM and MACHINE TOOLS, by T. Baker; and Ti 

and MACHINERY, hj J. Naamjlh. 2t. %d. 

ME.MOIR on SWORDS, by Col. Maroy, tmnslatod by Lieut 

U. H, Maiw*lL 1#. 
MACHINERY, Construction and Working, by C. D. Abel. la.Orf. 
PLATES to the ABOVE. 4to. 7«. 6</. 

; PREVENTION of S.)I< 

STE-\M-E\'GI.\E, M:iTlicm:itic:.l Tlieory of, by T. Buker. \,. 
i:.VGlX/:Eir.^ GVIDE t<> thr royal ,vtd MERCWl 

y.t VnjS. l.y 1, I'r;L.')ical Kn-lii.-er- R.-Ti».il by D. F. McCarthy. 3.. 

The H/;AS.iF()U.y/)f-:R'.^ M.WUAL, by W. Graham. i>.,. c»/. 
MOlfEllX WORKSHOP PIUCTICE, by J. G. Winton. 3^. 

•,• A List .,/ Hit rhole «/ fkf ho„ki ■a»pn»rd in WEALES RCD/.VESI 
.SCIKyntR; ami KDUCATIOSAL SElSIK.'i will b,- ,tnl on a/i/./«>,,',„,, 

Piil,ll-.!i..! by LiU'KWOOD & CO., 7 SuitioBcni' Hall Court. LiuIgHte Hill 



London, yune, 1870. 
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NEW & STANDARD WORKS 

IN 

ENGINEERING, ARCHITECTURE, 
AGRICULTURE, MATHEMATICS, MECHANICS, 

SCIENCE, &c &a 

PUBUSHRD BY 

LOGKWOOD & CO., 

7, STATIONERS'-HALL COURT, LUDGATE HILL, E.C. 



ENGINEERING, SURVEYING, &c. 

f— 

Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humbkr, Assoc Inst. 
C.E., and M. Inst M.K Author of "Cast and Wrought Iron 
Bridge Construction," &c &c This work, it is expected, will con- 
tain about 50 Double Plates, and upwards of 250 pages of Text 
Imp. 4to, half bound in morocco. \In the press, 

*«* In accumulating information for this volume^ the Author has 
been very liberaliy assisted by severed professional friends^ who have 
made this department of engineering their special study. He has thus 
been in a position to prepare a work whichy within the limits of a 
single volume^ will supply the reader with the most complete and 
reliable information upon all subjects^ theoreticeU and practical, con' 
nected with wcUer supply. Through the kindness of Messrs, Ander- 
son, Bateman, Hawksley, Homersham, Baldwin Latham, Lawson, 
Milne, Quick, Rawlinson, Simpson, and others, several works, con- 
structed and in course of construction, from the designs of these gentle- 
men, will be fully illustrated and described, 

AMONGST OTHER IMPORTANT SUBJECTS THE FOLLOWING WILL BE TREATED 

IN THE text:— 

Historical Sketch of the means that have been proposed and adopted for the Supply 
of Water. — Water and the Foreign Matter usually associated witn it. — Rainfall and 
Evaporation. — Springs and Subterranean Lakes. — Hydraulics.— The Selection of 
Sites for Water Works. — Wells. — Reservoirs. — FQtration and Filter Beds. — Reservoir 
and Filter Bed Appendages. — Pumps and Appendages. — Pumping Machinery.— 
Culverts and Conduits, Ajqueducts, Syphons, «c. — Distribution of Water. — Water 
Meters and general House Fittings. — Cost of Wooks for the Supply of Water. — Con- 
stant and Intermittent Supply. — Suggestions for preparing Plans. &c. &c., together 
with a Description of the numerous Works illustrated, vijc : — ^Aberdeen, Bioeford, 
Cockermouth, Dublin, Glasgow, Loch Katrine, Liverpool, Manchester, Rotherham, 
Sunderland, and several others ; with copies of the Ccntract, Drawings, and Specifi- 
cation in each case. 



2 WORKS PUBLISHED BY LOCKWOOD & CO. 

Humders Modem Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising CiTil, Mechanical, Marine, Hvdnnilic^ 
Railway, Bridge, and other Engineering Worics, ftc By Wilxiam 
H UMBER, Assoc Inst C.E., &c. Imp. 4to, with 36 Dcmble 
Plates, drawn to a laige scale, and Photographic Portrait of Jolm 
Hawkshaw, C.E., F.R.S., &c Price 3/. 3/. half mofooco. 

List of tki PlaUs. 

NAME AKD DBSCKIPTION. rLATBS. WAMK OP KMGIMXBL 

Victoria Station and Roof— L. B.& S. C Rafl. i to 8 Mr. R. Jacomb Hoo<LCEL 

Southport Pier 9 and 10 Mr. James Bmnleea, C.K. 

Victoria Sutionand Roof— L. C. & D. & G. W. 

Railways iitoisA Mr. John Fonvler, C.E. 

RoofofCremome Musk Hall z6 Mr. WiUiuB Humber, CEL 

Bridge over G. N. Railway 17 Mr. Joaeph Oibtn. CR. 

Rooiof Station — Dutch Rhenish Railway .. 18 and 19 Mr. Eoidiodi, CK. 

Bridge orer the Thames^West Londcm Ex- 
tension Raflway 9o to 94 Mr. William Baker, CR. 

Armour Plates as Mr. James Chnhnen, C.E^ 

Suspension Bridge, Thames 961089 Mr. Peter W. BnikNr.CE. 

The Allen En^ne 30 Mr. G. T. Porter, ILE. 

Suspension Bridge, Avon 31(033 Mr. John Hawkshnv, CK. 

and W. H. Barlow JCLK. 

Underground Railway 34 to 36 Mr. John Fowler, C E. 

With copious Descriptive Letterpress, Specifications^ &c. 



'* Handsomely lithographed and printed. It win find fiivom' widi many wlio desire 
to preserve in a permanent form copies of the plans and specifications prepnred lor the 
guidance of the contractors for many important engineenng works." — Sm ^ jm ewr . 

Humberts Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C. E. , M. P. , F. R. S. , &C. Price 3/. y, half morocco. 

List of the Plates, 

NAMB AND DESCRIPTION. PLATBS. MAMB OV KWCIW ^kb 

Birkenhead Docks, Low Water Basin x to 15 Mr. G. F. Lyster, CLE. 

Charing Cross Station Roof— C C. Railway. x6 to x8 Mr. HawksKaw, C.E. 

Digswell Viaduct— Great Northern Railway. X9 Mr. J. Cubitt, C.£. 

Robbery Wood Viaduct— Great N. RaUway. ao Mr. J. Cubitt. CE. 

Iron Permanent Way aoa - — 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway ax Mr. Gardner, C.E. 

Ebbw Viaduct ditto ditto ditto aa Mr. Gardner, CE. 

College Wood VLiduct — Cornwall Railway . . 23 Mr. Brunei. 

Dubhn Winter Palace Roof 24 to a6 Messrs. Ordish & Le Fcxivxe. 

Bridge over the Thames— L. C. & D. Railw. 27 to 3a Mr. J. Cubitt, C.E. 

Albert Harbour, Greenock 33 to 36 Me.ssrs. Bell & MilJer. 

\Vith copious Descriptive Letterpress, Specifications, &c. 



'* A resitmf of all the more interesting and important works lately completed in Great 
Britain ; and containing, as it does, carefully executed drawings, with full working 
detaiU, will be found a valuable accessory to the profession at Uiigc." — EngiH^rr. 

" Mr. Hnmber has done the profession cood and true service, by the fine collection 
of examples he has here brought before the profession and the public. "—/'n»»-//c<ty 
Meihanic's JcMrnaU 



WORKS PUBLISHED BY LOCKWOOD & CO. 



Humberts Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photographic Portrait ofj. R. M 'Clean, Esq., late Pre- 
sident of the Institution of Civil Engineers. Price 5/. 3J. half 
morocco. 

Usi of Plates and Diagrams, 



Bridge over River Lea. 
Bridge over River Lea. 



MAIN DRAINAGE, METROPOLIS. 

North Sidb. 

Map showing Interception of Sewers. 
Middle Level Sewer. Sewer under Re- 
gent's Canal. 
Middle Level Sewer. Junction with Fleet 

Ditch. 
Outfidl Sewer. Bridge over River Lea. 

Elevadon. 
Outfall Sewer. 

Details. 
Outfall Sewer. 

Details. 
Outfall Sewer. Bridges over Marsh Lane. 

North Woolwich Railway, and Bow and 

Barking Railway Junction. 
Outfall Sewer. Bridge over Bow and 

Barkinff Railway. Elevation. 
Outfall Sewer. Bridge over Bow and 

Barking Railway. Detaib. 
Outfall Sewer. Bridge over Bow and 

Barking Railway. Details. 
Outfall Sewer. Bridge over East London 

Waterworks* Feeder. Elevation. 
Outfall Sewer. Bridge over East London 

Waterworks* Feeder. Details. 
Outfall Sewer. Reservoir. Plan. 
Outfall Sewer. Reservoir. Section. 
Out&U Sewer. Tumbling Bay and Outlet 
Outfall Sewer. Penstocks. 

South Side. 

Outfall Sewer. Bermondsey Branch. 

Outfall Sewer. Bermondsey Branch. 
Outfall Sewer. Reservoir and Outlet 
Plan. 



MAIN DRAINAGE, METROPOLIS. 
contimud-^ 

Outfall Sewer. Reservoir and Outlet 

Details. 
Outfall Sewer. Reservoir and Outlet. 

Details. 
Outfall Sewer. Reservoir and Outlet 

Details. 
Outfall Sewer. Filth Hoist 
Sections of Sewers (North and South 

Sides). 

THAMES EMBANKMENT. 

Section of River WalL 

Steam-boat Pier, Westminster. Elevation. 

Steam-boat Pier, Westminster. Details. 

Landing Stairs between Charing Cross 
and Waterioo Bridges. 

York Gate. Front Elevation. 

York Gate. Side Elevation and Details. 

Ovorflow and Outlet at Savoy Street Sewer. 
Details. 

Overflow and Outlet at Savoy Street Sewer. 
Pentode 

Overflow and Outlet at Savoy Street Sewer. 
Penstock. 

Steam-boat Pier, Waterioo Bridge. Eleva- 
tion. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Junction of Sewers. Plans and Sections. 

Gullies. Plans and Sections. 

Rolling Stock. 

Granite and Iron Forts. 



With copious Descriptive Letterpress, Specifications, &c. 



Opinions of the Press. 

" Mr. Humbet's works— especially his annual * Record,' with which so many of our 
leaders are now £uniliar-^fill a void occupied by no other branch of literature. .... 
The drawings have a constantly increasing value, and whoever desires to possess clear 
representations of the two ereat works carried out by our Metropolitan Board will 
obtain Mr. Hiunber's last vdume."— ^w^rmMTM/; 

•• No engineer, architect, or contractor should fail to prMcnre these records of worics 
which, for magnitude, have not their parallel in the present day, no student in the 
profession but should carefully study the deuils of these great works, whidi he may be 
one day called upon to imitate." — tdechanic^ Magazine, 

" A work highly creditable to the industry of its author. .... The volume is qtufee 
an encyclopaedia for die study of the student who desires to master the subject of 
municipal drainage on iu scBde of greatest devekpment"— /'nK-/iini/ Mtchami^e 
Journal. 



WORKS PUBLISHED BY LOCKWOOD & CO. 



Humberts Modem Engineering, Fourth Series, 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates drawn to a lai^gc 
scale, and Photographic Portrait of John Fowler, Esq., President 
of the Institution of Civil Engineers. Price 3^ ^r. half-morocco. 

List of the Piates and Diagrams, 

NAMB AND DRSCRIPTION. PLATES. NAMB OF KNCINEXS. 

Abbey Mills Pumping Sution, Main Drainage, 

Metropolis x to 4 Mr. Baxalgette, C.E. 

Barrow Docks 5 to 9 Messrs. Ml^eui & Stflfanan, 

Manquis Viaduct, Santiago and Valparaiso fC.E. 

Railway 10,11 Mr. W. Loyd, C.E. 

Adams' Locomotive, Sl Helen's Canal Railw. 12, 13 Mr. H. Croiss, C.E. 
Cannon Street Station Roof, Charing Cross 

Railway 14 to i6 Mr. T. Hawkshaw, CE. 

Road Bridge over the River Moka X7» x8 Mr. H. Wakefield. C.E. 

Telegraphic Apparatus for Mesopotamia .... 19 Mr. Stemens, CE. 

Viaduct over the River Wye, Midland Railw. ao to aa Mr. W. H. Baiioiw, CE. 

St. Germans Viaduct, Cornwall Railway .... 93, 34 Mr. Brand, C.E. 

Wrought-Irxm Cylinder for Diving Bell 25 Mr. J. Coode, C.E. 

Millwall Docks a6 to 31 Messn. J. Fowler, CE.,aiid 

William Wilson, CE. 

Milroy's Patent Excavator 32 Mr. Milroy, C E. 

Metropolitan District Railway 33 to 38 Mr. J. Fowler, Enffineer-iD- 

Chief, and Mr. T. M. 

Johnson, CE. 

Harbours, Ports, and Breakwaters A to c 

The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modem works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
rron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of the 
Millwall Docks ; &c., &c., &c 



Opinions of the Press, 



(I 



Mr. Humber's ' Record of Modem Engineering ' is a work of peculiar value, as 
well to those who design as to those who study the art of engineering construction. 
It embodies a vast amount of practical information in the form of full descriptions and 
working drawings of all the most recent and noteworthy engineering works. The 
plates are excellently lithographed, and the present volume of the * Record * is not a 
whit behind its prcdcccji!*ors. " — Mechanic^ Magazint. 

" Wc Kl.Tdly welcome .another year's issue of this \'alu.ible publication from the able 
>en of Mr. liunilHrr. The accuracy and general excellence of this work arc well 
cnown, while its usefulness in givinj; the measurements and details of some of the 
.^test examples of engineering, .is carried out by the most eminent men in the profcs- 
iiun, cannot l>e too highly pri/etl." — Artizan. 



" The volume forms a valuable ctmip.anion to those which h.avc preceded it and 

canniit fail to prove a most important addition to every engineering library." Minim 

Journal, ' * 

•• No one of Mr, Humber's vc»lumcs was bad : .ill were worth their cost, from the 
mavs of plates from well-executed drawings which they conUiined. In this respect 

perhaps, this last volume is the most valuable that the author has produced^- yv./-' 

tical Mechanics Journal. ' ' *' 



WORKS PUBLISHED BY LOCKWOOD & CO. 5 

Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc Inst C. E., and M. Inst 
M. E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now first appear in this edition), and nimierous 
additions to the Text. In 2 vols. imp. 4to., price 6/. idr. 6d. half- 
bound in morocco. [5^' ready, 

*' A very valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, and sections, larse scale detaib are given, which ^rety 
much enhance the instructive worth of these illustrations. No engineer would wil- 
lingly be without so valuable a fund of information.— Civi/ Engi$utr tuui Architect s 
youmal. 



<( < 



' The First or Theoretical Part contains mathematical investigations of the prin- 
ciples involved in the various forms now adopted in bridge construction. These 
investigations are exceedingly complete, having evidently been very carefully con- 
siderecTand worked out to the utmost extent that can be desired by the practical man. 
llie tables are of a very useful character, containing the results of Uie most recent 
experiments, and amongst them are some valuable tables of the weight and cost of 
cast and wrought-iron structures actually erected. The volume of text is amply illus- 
trated bv numerous woodcuts, plates, and diagrams : and the plates in the second 
volume do great credit to both araughtsmen and engravers. In conclusion, we have 
great pleasure in cordially recommending this work to our readers." — Artizan, 

" Mr. Humber's stately volumes lately issued— in which the most important bridals 
erected during the last five years, under the direction of the late Mr. Brunei, Sir W. 
Cubitt, Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our 
most eminent engineers, are drawn and specified in great detail" — Engineer, 



Wealds Engineer s Pocket-Book. 



THE ENGINEER'S, ARCHITECT'S, and CONTRACTOR'S 
POCKET-BOOK (Lockwood & Co.'s; formerly Wealk's). 
Published Annually. In roan tuck, gilt edges, with 10 Copper- 
Plates and numerous Woodcuts. Price dr. 

"There is no work published by or without authority, for the use of the scientific 
branches of the services, which contains anything like the amount of aulmirably 
arranged, reliable, and useful information. It is really a most solid, substantial, and 
excellent work ; and not a page can be opened by a manof ordinary intelligence which 
will not satisfy him that this praise is amply deserved." — Army and Navy Gazette. 

" A vast amount of really valuable matter condensed into the small dimen* 
sions of a book which is, in reality, what it professes to be — a pocket-book. .... 
We cordially recommend the book to the notice of the managers of coal and other 
mines ; to them it will prove a handy book of reference on a variety of subjects more 
or less intimately connected with tneir profession. It might also be placed with 
advantage in the hands of the subordinate officers in <xXL\er\e&."— Colliery Guardian. 

•' The assignment of the late Mr. Weale's * Engituer's Pocket-Book* to Messrs. 
Lockwood & Co. has by no means lowered the standard value of the work. It is too 
well known among those for whom it is specially intended, to need more from us than 
the observation that this continuati<m of Mr. Weale's series of Pocket Books well 
siuttains the reputation the work has so long enjoyed. Every branch of engineering 
is treated of, and facts, figures, and data ofevery kind abound.** — Mechanic^ Mag. 

** It contains a laree amount of information peculiarly valuable to those for whose 
use it b compiled. We cordially commend it to the engineering a&d architectural 
professions generally." — Mining Jimmal, 

"A multitude of useful tables, without reference to which the engineer, architect, 
or contractor could scarcely get through a single day's ^mx^*— Scientific Review. 
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Barlow on the Strength of Materials^ enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rides for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appemiix on the 
Power of Locomotive Ei^nes, and the effect of inclined Planes 
and gradients. By Peter Barlow, F.R.S., Mem. Inst of Fiance ; 
of the Imp. and Royal Academies of St P^ersbui]rii and Brussels ; 
of the Amer. Soc Arts ; and Hon. Mem. Inst Civil Engineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S., Mem. Inst C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst C.E., to which are added a Sum- 
mary of Experiments by Eaton Hodgkinson, F.R.S., Wiluajc 
Fairbairn, F.R.S., and David Kirkaldy; an Essay (with 
Illustrations) on the effect produced by passing Weights over 
Elastic Bars, by the Rev. Robert Willis, M.A., F.R.S. And 
Formulae for Calculating Girders, &c. The vdiole ammged and 
edited by William Humber, Assoc. Inst C.E, and Mem. Inst 
M.E., Author of *' A Complete and Practical Treatise on Cast and 
Wrought-Iron Bridge Construction,** &c. &c. Demy 8vo, 400 pp., 
with 19 large Plates, and numerous woodcuts, price iSr. dodu 

Opinions of the Press, 

** This edition has undergone considerable improvement, and has been bro ugh t dofva 
to the present date. It is one of the first books of rderenoe in existence;.**— yfrfsuM. 

" Although issued as the sixth edition, the volume under consideration is worthy of 
being regarded, for all i»actical purposes, as an entirely new work . . . the book 
is undoubtedly worthy of the highest commendation, and of an honourable place ia 
the library of every engineer." — Mmitig Journal. 

" An increased value has been given to this very valuable work bv the addUion of 
a large amount of information, which cannot prove otherwise than highly useAil to 

those who require to consult it The arrangement and editing of ri^if 

mass of information has been undertaken by Mr. Humber, who has most ably ftilfilkd 
a task requiring special care and ability to render it a success, which this edition mfwt 
certainly is. He has given the finishmg touch to the volume by introducing into it 
an interesting memoir of Professor Barlow, which tribute of respect, we are sure, will 
be appreciated by the members of the engineering profession." — Mtckemiaf Magmgime, 

" A book which no engineer of any kind can aflford to be without. In its present 
form its former value is much increased."— C^^^mv^ GMoniiaM, 

"The best book on the subiect which has yet appeared. .... We know of 
no work that so completely fuUils its mission. .... As a scientific work of the 
first class, it deserves a foremost place on the bookshdves of every civil engineer »^ 
practical mechanic.** — EHglish Mechanic. 

" There is not a pupil in an engineering school, an apprentice in an engineer's or 
architect's office, or a competent clerk of works, who will not recc«nise in the scientific 
volume newly given to circulation, an old and valued friend. . . So far as the strength 
of timber is concerned, there is no greater authority than Barlow."— i?MiZ!i!ni^AV»v. 

"It is scarcely necessary for us to make any comment upon the first portion of 

the new volume Valuable alike to the student, tyro, and experienced 

practitioner, it will alwap rank in future, as it has hitherto done, as the standard 
treatise upon this particular subject." — Enf^ineer. 

"The present edition offers some important advantages over previous ones. The 
additions are both extensive and valuable, comprising experiments by Hodgkinson on 
the strength of cast-iron ; extracts from papers on the transverse strength of beams by 
W. H. Bariow ; an article on the strength of columns ; experiments ^ Fairbairn, on 
iron and steel plates, on the behaviour of girders subjected to the vibrarion of a 
changing load, and on vanous cast and wrought-iron beams ; experiments by Kirkaldy, 
on wrought-iron and steel barSj and a short appendix of formulae for ready application 
in computing the strains on bridges." — Engineering.. 
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Strains y Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consistmg of Formulaeand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
HUMBER, Assoc lust C.E., &c Fcap. 8vo, with nearly too 
Woodcuts and 3 Plates, price ^s, 6d, clothl [Recently published. 

It is ho^d that a small work^ in a handy forntt drooied entirely to Bridge and 
Girder Caiculations^' '"^^ '' "' • . » ^. ^ ,. ... 

solutum 
profission. 
0/simplyc4mstruciedi>iAGiAUS to tkeaUatlaticn eftAestreusu en bridges ank girders, 

" To supply a universally recognised want of simple formulae, applicable to the 
traried problems to be met with in ordinary practice, Mr. Humber, whose worics on 
modem en^eering afibrd sufficient evidence of his qualifications for the task, has 
compiled his 'Handy Book.' The arrangement of the matter in this little volume is 

as convenient as it well could be The system of employing diagrams as a 

substitute for complex computations is one justly coming into ^pneat favour, and in that 
respect Mr. Uumber's volume is fully up to the iaxagAj*—'EngtMeering. 

" The formulae are neatly expressed, and the diagrams good."*— ^M««nrm. 

" That a necessity^ existed for the book is evident, we think ; that Mr. Humber has 
achieved his design is equally evident .... We heartilv commend the really Mastdy 
book to our engineer and architect readers.** — English Atechattic. 

" It is, in fact, what its name indicates, a handy boeh, • •. • • giving no more than 
is absolutely necessary for the complete solution of practical problems^" — CelUery 
Guardian. 

"This capital little work will suppljr a want, often fotmd by engineers, viz., of 
having the reauisite formuUe for calculating strains in a complete form, and yet suffi- 
ciently portable to be carried in the pocket .... Almost every formula tliat could 
possibly be required, together with diagrams of strains, is put concisely, y^t clearly, 
in a work of considerably left size than an engi nee r ing podcet book." — Artiaan, 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practiced Remarks on Iron Construction. By F. W. Shkilds, 
M. Inst C.E. Second Edition, with 5 plates. Royal Svo, 5x. cloth. 

CoNTBNTS .—Introductory Remarks ; Beams Loaded at Centre \ Beams Loaded at 
unequal distances between supports ; B«uns uniformly Loaded ; Girders vrith triangu- 
lar bracing Loaded at centre ; TKtto, Loaded at unequal distances between supports ; 
Ditto, uniformly Loaded : Calculation of the Strains on Girders with triangular 
l^singf ; Cantilevers : Continuous Girders ; Lattice Girders ; Girders with Vertical 
Struts and Diagonal Ties ; Calculation of the Strains on Ditto ; Bow and String 
Girders ; Girders of a form not belonging to any rwular figure ; Plato Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Loigth to Depth of Girders ; Character 01 the Work ; Iron Roois. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems iii Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Major-General Fromb, R.E., Inspector- 
General of Fortifications, &c Third Edition, revised and improved. 
With 10 Plates and 113 Woodcuts. Royal 8vo, I2x. cloth. 
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Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULAE 
for finding the Dischaise of Witer from Orifices, Notches, Weirs, 
Pipes, and Rivers. By John Nhville, Civil Ei^neer, M.R-LA. 
Second Edition, wilh extensive Additions, New FormnJae. Tables, 
and General Inrormation on Rain-faU, Catchmeat-Basins, Drainage, 
Sewerage, Water Supply for Tonraa and Mill Power. With nume- 
rous Woodcuts, 8vo, |6J. cloth. 

*.* This work contains a vast number of different hydraulic 
fbnnul:^ and the most extensive and accnnte tables yet published 
for finding the mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and riven; with experimental 
results and co-efficients ; effects of friction ; of the velocity of 
approach ; and of curves bends, contractions, and expansions ; the 
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Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 

LEVELLING ; showing its Application to Purposes of Railway 

and Civil Engineering, in the Construction of Roads ; with Mr. 

Telfurd's Rules for the same. By Frederick W. Simms, 

K.G.S., M. Inst. C.E. Fifth Edition, very carehUly revised, with 

the addition of Mr. Law's Practical Examples for Setting out 

Railway Curves, and Mr. Trautwine's Field Practice of Laying 

out Circular Curves. With 7 Plates and numerous Woodcuts. Svo, 

&r. 6</. cloth. %• THAUTWIMB on Curves, separate, price 5J. 

'*Oiie of (he most Emportanl ici:(-b'>olu for ihe gcDerH] lurvcyor, and tbm ia 

KBrrely a QuertioD coniMcted wilh leveUing for which ■ solutun would be sought but 

Ihal wouH be ulislacbnily uuwcred b/ cdtuii]iIii| ifac valumc" — MiiuMg Jvmm^L 

" The ixibliihtn have rcndereil a. subsU 
the younger mcmben, by bringing out the 



Tunnelling. 



PRACTICAL TUNNELLING ; explaining in Detail the Setting 

nut of Ihc Works ; Shaft Sinking and Heading Driving ; Ranging 
till! Lin^■^ and Levelling Unilcr-Groumi ; Sub- ExcavatinR, Timber- 
in);, and the construclitm of the Brickwork of Tunnels ; with the 
Amount of Labour leiiuircd for, and the Cost of the various Por- 
tions of (he Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. In,.l. C.K., Author of "A Treatise on the Principles and 
Practice of Levelling," &c. &c. Second Edition, revised by W. 
Davis Haskuli, Civil p:n^inBer, Author of "The Engineer's 
Field-Book," &c. &e. With 16 laige folding Plates and numerous 
Woodcuts. Imperial Svo, 1/. \s. cloth. 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS ; intended for the Assistance of Engineers, 
Iron-Masters, Millwrights, Architects, Founders, Smiths, and 
• others engaged in the Construction of Machines, Buildings, &c. ; 
containing Practical Rules, Tables, and Examples, founded on a 
series of New Experiments ; with an Extensive Table of the Pro- 
perties of Materials. By the late Thomas Tredgold, Mem. Inst 
C.E., Author of ** Elementary Principles of Carpentry," ** History 
of the Steam-Engine," &c. Fifth Edition, much improved. 
Edited by Eaton Hodgkinson, F.R.S. ; to which are added 
EXPERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Principles, Calculations Deduced from them, and 
Inquiries Applicable to Rigid and Tenacious Bodies generally. By 
the Editor. The whole Illustrated with 9 Engravings and nume- 
rous Woodcuts. 8vo, I2J. cloth. 

\* Hodgkinson's Experimental Researches on the 
Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price or. cloth. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c &c With 28 fine Plates, 
8vo, I dr. 6d, cloth. 

*' A work like this, which goes thoroughljr into the examination of the high-pfcssure 
engine, the boiler, and its appendages, &c., is exceedinsly useful, and deserves a place 
in every scientific Ubrary.''--^S'/«aM Shipping Chronicu, 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waist^oat-pocket size, price 31. td, 

*' Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to numipulate the instrument— no small advantage as regards the rapidity 
of woric Tliey are clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement tliat will recommend tnem to all practical men.**— i?iy/x«Mr. 

" Verv handy : a man may know that all his day's work must fall on two of these 
cards, which he puu into his own card-case, and leaves the rest \i«StaxA"-^AtketugHm. 

Laying Out Curves. 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautwine, C.E., 
of the United States (extracted from Simms*s Work on Levelling). 
8vo, 5j. sewed. 
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Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
PreparatioQ of Plans for Roads and Railways* C.mnm\^^ Rivers, 
Towns' Water Supfdies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. 'Bf W. Davis Haskolx, C. £., 
Author of '*The Engineer's Field Book,** *' Examples of Bridge 
; and Viaduct Construction," &c. Demy Svo, price I2s. 6d, doth, 

I with 14 foldii^ Plates, and numerous W^oodcuts. 
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' Land and Blarine Sunreymg' b a most oadul and wdl arraqfcd book for tike 
aid of a studenL .... We can strooglj reoommcDd it as a carefitDyw^vnttea 
and valuable text-book.*— ^auU^, July 14, t86B. 

*' So Cu- as tbe cenenl cet-np of the wwk is coooeraed^k is modi iwinciiui to 
of its prcdccesnn('Tbe Practice of £aKinecrinsFieklWoric,*airola^): iIk 
and figuring of the olans annexed to it are dear and iatcIHglble, and its 
price vill not £ul to be a recommendation.'* — Erngmetr, Jvac 19, 1868. 

'* He only who b master of his subject can present it in soch a way as to 
inlcOigible to the meanest capacity. It b in tnb that Mr. Hadcofl excels. He has 
knowledge and experience, and can so give expression to it as to make any omtter om 
wUch be writes, dear to the youngest pupil m a surteyor's office. .... Tbe 
woric will be found a uefiil one to men of expe ri enc e , for there are few such wlio will 
not get some good ideas from it : but it b indiq>ensaok to the young pcactitaoaer.*' — 
C0lUerr Gmmrdimn, May 9. 186& 

" A Tohime which cannot fail to prore of the utmost piactical utility. .... It 
b one whidi may be safely recommended to all students who a^iire to h cco — e <3cna 
and expert surreyors : and from the exhausdre manner in whidi Mr. HaskoD has 
placed hb kmg experience at the disposal of hb readen^ there will bencefotth be no 
excuse for the complaint that young practitiooers are at a disadrantage, throogh the 



neglect of their seniors to point out the unportance of minute detaik» since tbey 

01 the vol) 



readily supply the deficiency by the study ol the vohuDe now under considemtion.*— 
Miming Jmtmal^ May 5, 1868. 

" A very useful and thoroughly practical treatise. .... We can confidoatly 
recommeiKi thb work to the engineering studenL* — Artixtm^ July, 1868. 

Engl fleer's Office A Iniatiack & Pocket Companion. 

THE ENGINEER'S AND CONTRACTOR'S OFFICE 
ALMANACK AND POCKET COMPANION, containing, 
besides the usual Calendar and other Almanack information. 
Memoranda relating to Standing Orders, Railway Construction 
Regulations, Mensuration, Data and Formulx for Wronght-Iron 
Gilders, Steam Engines, Railwajrs, Cranes, R00&, Mill-Gearing, 
Hydraulics, Weight of Iron, &c Published annuaJly, with Ruled 
Paper for Memoranda, strongly bound in doth, price ix. 

" Here are 48 well-filled pa^es of that kind of matter which b in most constant 

reference by engineers and contractors We have checked many of the 

formube, and find them to have been selected from the latest and best authorities.** — 
EngiHttring . 

"Its contents are of the most handy kind, solving in a rapid manner many a i»x>blem 
of daily occurrence with engineers. " — English Meckanic. 

" The mechanical engineer, the hydraulic engineer, the builder, and railway and 
mining engineer will, each and all. nnd occasion throughout the year of referring to 
this ^majxai<:^i"— Colliery Guardian. 

*• Undoubtedly the most useful engineering almanack yet issued. It comprises 
information and formulae upon almost e>ery subject connected i»-ith practical ensri- 
necring, upon which the man of business b likely to require to refresh his memory/ — 
Mining Jcurnal. 
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Fire Engineering. 



FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Manual and Steam Fire-Engines, their Construc- 
tion, Use, and Management ; Remarks on Fire-Proof Build- 
ings, and the Preservation of Life from Fire ; Statistics of the Fire 
Appliances in English Towns ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for. Fire Brigades ; and an Account of 
American Steam Fire-Engines. By Charles F. T. Young, C.E., 
Author of ** The Economy of Steam Power on Common Roads," 
&C. With numerous Illustrations, Diagrams, &c, handsomely 
printed, 544 pp. t demy 8vo, price l/. 4r. doth. 

" A large well-filled and useftil book upon a subject which possenes a wide and 
increasing public interest .... To such of our readers as are interested in the 

subject ofnres and fire apparatus we can most heartily conunend this book 

It IS radly the only English work we now have upon the subject** — Engineering. 

** Mr. Youn^ has proved by his present work that he is a good engineer, and pos- 
sessed of suffioent literary energy to produce a very readable and interesting volume." 
— Ettgineer, 

** Fire, above all the elements, is to be dreaded in a great city, and Mr. Young 
deserves hearty thanks for the elaborate pains, benevolent ^irit, scientific knowledge, 
and lucid exposition he has brought to bear upon the subject ; and his substantial book 
should meet with substantial success, for it concerns every one who has even a skin 
which is not fireproof." — lUustraUd London JVetut. 

"A volume which must be regarded as the text-book of its subject, and which in 
point of interest and intrinsic value is second to no contribution to a special depart- 
ment of history with which we are acquainted. ' Fires, flre-Engines, and Fire 
Brigades' is the production of an earnest and diligent writer who comes to the task he 
has undertaken with a thorough love of it, and a firm determination to do it justice. 
. . . . The style of the work is admirable. .... It has the surpassing 
merit of being thoroughly reliable. '*—/iwf«nuicy Record. 

*' That Mr. Young's treatise is an eduiusdve one will be admitted when we state 
that Uiere does not appear to be anything within the scope of his comprehensive title 
that has been left unnoticed. An immense amount of the most varied information 
relating to the subject has been collected from every conceivable source, and goes to 
form a history full of abiding interest. Great crecut is unquestionably due to Mr. 
Young for havmg brought before the public the results of his exploration in this hitherto 
untrodden field. We stroi^ly recommend the book to the notice of all who are in 
any way interested in fires, fire-engines, or fire-brigades." — Mechanic^ Magasine, 

Earthwork, Measurement and Calculation of, 

A MANUAL on EARTHWORK. By Alex. T. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
ninnerous Diagrams. i8mo, zr. td, doth. 

" We can cordially recommend the work to the notice of our xtai^KcC^-'BuUduig 
News. 

" As a really handv book for reference, we know of no work equal to^ it ; and the 
railway engineers and others em^oyed in the measurement and calculation of earth- 
work will tod a great amount of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices." — Artisan. 

'* The olgect of this little book is an investigation of all the principles requisite for 
the measurement and calculation of earthworks, and a consideration of the data neces- 
sary for such operations. The audior has evidently bestowed much care in effecting 
this object, ana points out with much clearness the results of hb own observations, 
derived from practical experience. The subjects treated of are accompanied by well- 
executed diagrams and instructive examples.— •/frw^ and Navy GatetU. 



12 WORKS PUBLISHED BY LOCKWOOD & CO. 

Field-Book far Engineers. 

THE ENGINEER'S. MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, CivU 
Engineer. Second Edition, much enlaijged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Surveymg and Plotting the Work with minnte 
accuracy by means of Straight Edge and Set Square onlv ; Levelling 
with the Theodolite, Castmg out and Reducing Lev^ to Datum, 
and Plotting Sections in the ordinary manner; Setting out Cnrves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential An^es by Sets of 
Tangents and Offsets ; and Earthwork Tables to 80 feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
i2mo, price lis, cloth. 

"A very useful work for the practical engineer and surveytw. Every person 
eneaged in engineering field operations will estimate the importance of uioi a work 
and ue amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fuUness of those given in this volume.**— i?4i^ 
VMty News. 

** The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will nuke it useful for many other purposes, the 
genuine traverse tables existmg all the same." — Athrtutum, 

*' The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profesatoo.*^^MMji(f 

"We know of no better field-book of reference or collection of tables than that 
Mr. HaskoU has given." — ArtiMon. 

' A series of tables likely to be very useful to many civil engineers.** — BuiUi$igNt 



*' K very useful book of tables for expediting field-work operations. . . . The present 
edition has been much enlarged." — Mechanics" Magazine. 

" We strongly recommend this second edition of Mr. Haskoll's * Field Book' to all 
classes of surveyors." — Collitry Guardian. 

Railway Engincerijig, 

THE PRACTICAL RAILWAY ENGINEER. A concise 
Description of the Engineering and Mechanical Operations and 
Structures which are combined in the Formation of Railwa3rs for 
Public Traffic ; embracing an Account of the Principal Works exe- 
cuted in the Construction of Railways ; with Facts, Figures, and 
Data, intended to assist the Civil Engineer in designing and executing 
the important details required. By G. Drysdale Dempsey, C.EI. 
Fourth Edition, revised and greatly extended. With 71 double 
quarto Plates, 72 Woodcuts, and Portrait of GEORGE STEPHENSON. 
One large vol. 4to., 2/. I2j. dd. cloth. 

Harbo2irs. 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en- 
larged from the Article ** Harbours," in the Eighth Edition of ** The 
Encyclopjedia Britannica." With 10 Plates and numerous Cuts. 
8vo, loj. dd, cloth. 
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Bridge Construction in Masonry^ Timber^ and 
Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consUtin^ of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, price 2/. izs, 6d, 
half-morocco. 

" One of the very few works extant descending to the level of ordinary routine, and 
treating on the common every-day practice of the railway engineer. ... A work of 
the present nature by a man of Mr. HaskoU's experience, must prove invaluable to 
hundreds. The tables of estimates appended to this edition will considerably enhance 
its value." — EHgituering. 

" We must express our cordial approbation of the work just issued by Mr. HaskoU. 
.... Besides examples of the best and most economical forms of bridge construction, 
the author has compiled a series of estimates which cannot fail to be of service to the 
practical man. . . . The examples of bridges aie selected from those of the most notable 
construction on the different lines of the Kingdom, and their details may consequently 
be safely followed." — Railway News. 

" A verv valuable volume, and may be added usefully to the library of every young 
engineer.' — Builder. 

" An excellent selection of examples, very carefully drawn to useful scales of pro- 
portion. " — A rtixan. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, F.G.S., M. 
Inst. C.E., Author of "Practical Tunnelling," &c. &c Third 
Edition, with a Description of the Theodolite, together with Instruc- 
tions in Field Work, compiled for the use of Students on commenc- 
ing practice. With numerous Cuts. l2mo, price 31. td, cloth. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, price %s, cloth. 

*^* Tlie small remaining stock of this work^ which has been un» 
obtainable for some time, has Just been purchased by LoCKWOOD & Co. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 lai^e folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, lis. doth. 

" The standard text-book for all engineers re^rding skew arches, is Mr. Buck's 
treatise, and it would be impossible to consult a better." — Engineer, 

*' A very complete treatise on the subject, re-edited by Mr. Barlow, who has added 
to it a method of making the requisite calculations without the use of trigoncHnetrical 
formulae."— i>JiriV!rfIrr. 
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Rudimentary Works in Engineering-, &c. 

WEALE'S SERIES OF RUDIMENTARY WORKS IN 
ENGINEERING, ARCHITECTURE. MECHANICS, Ac &c. 
At prices Tarying from I/, to 5/. 

\* Tk^ffOi^mg are imdmdti m iku ixtdUiU mmd eksap Shia 
tfBMks { mm trnktr ing mfveardt pfiOO Sfirtmi Wltrkf im mfmmtfevtry 
departmaU 0f Sdmce^ Art^ 6^.), m am^UU list tf wikiek wtay be 
had on appixcatifm io Messn. LocKWOOD ft Co. 

STEAM ENGINE. B7 Dk. Laxdxis. u. 

TUBULAR AND IRON GIRDER BRnx;ES, admii« dbe BritJB&ia aad 
Coaway Bridfcs. By G. D. Dcmpsst. u. 6^1 



STEAM BOILERS, tlidr CoDstractiaa and IfiiuiMiiil By R. 

With Addiboos by R. Mxlxmx. u. 6d. 

RAILWAY CONSTRUCTION. By Sik U. S-nmmoox. Xem JRdOimt, ». 6d. 

STEAM AND LOCOMOTION, oa the Pkadpk iifiiiTilM^ Sdaoe with Pkac- 
tice. By J. Ssvsll. 2t. 

THE LOCOMOTIVE ENGINE. Bya D. Dnmsr. u.&£ 

ILLUSTRATIONS TO THE ABOVE. 4I0L 44. 6^ 

STEAM ENGINE, Mathcmadcil Theory oH By T. BAKn. u. 

ENGINEER'S GUIDE TO THE ROYAL AND MERCANTILE NAVIES. 

By a Practical EagiDecr. Revised by D. F. McCasthv. 3*. 

LIGHTHOUSES, their Coostnactiao and IHaim— fir». By Alax Stkvkksox. 31: 

CRANES AND MACHINERY FOR RAISING HEAVY BODIES, die Ait of 

Coastructxns. By J. Glvxx. it. 

CIVIL ENGINEERING. By H. Lav and & R. Branxx. NrmEdUi0m, sr. 
DILUNING DISTRICTS AND LANDS By G. D. Dnrscr. xs.6tL ) llie 

DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By >«vQls.iBi, 
G. D. DcMrssv. a*. i 3». 6rf. 

WELL-SINKING, BORING, AND PUMP WORK. By J. G. Swx^idkxx: 
Revised by G. R. Bienell. x^. 

ROAD-MAKING AND MAINTENANCE OF MACADAMISED ROADS. 

By GeX. SiE J. BUBCOYNE. IS. bJ. 

AGRICULTURAL ENGINEERING. BUILDINGS, MOTIVE POWERS 
FIELD MACHINES, MACHINERY AND IMPLEMENTS. By G H 

AXDEKWS, CE. 3J. 

ECONOBfY OF FUEL By T. S. Peideacx. xs.id. 

EMBANKING LANDS FROM THE SEA. ByJ.Wiccncs^ ar. 

WATER POWER, as applied to Mills, &c By J. Gltnn. ar. 

A TREATISE ON GAS WORKS, AND THE PRACTICE OF MANTTFAC 
TURING AND DISTRIBUTING COAL GAS. By S. Highks, CE. y. 

WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS Rv <; 

LGHES, C.h. >f. 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATIOV 
OF THE NEEDLE. By T. Fenwick, with Additions by T. Bai:k«. «. 6? 

CIVIL ENGINEERING OF NORTH AMERICA. By D. Stevenson. \s, 

HYDRAULIC ENGINEERING. By G. R. Burnell. y. 

RIVERS AND TORRENTS, with the Method of Reeulaiiiig their Cotnsc and 
Channels, Na\-igablc Canais, &c., from the Italian of Pai'L Frisi. aj-, grfl 

COMBUSTION OF COAL AND THE PREVENTION OF SMOKE Rw 
C. Wye WiLU AVIS, M.LCE. u. * ' 
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ARCHITECTURE. 



Construction. 

THE SCIENCE of BUILDING : an Elementary Treatise on 
the Principles of Construction. Especially adapted to the Re- 
quirements of Architectural Students. By £. Wyndham Tarn, 
M.A., Architect. Illustrated with 47 Wood Engravings. Demy 
8vo, price &r. 6d. cloth. \Just puhlishea, 

"No architectural student should be without this hand-book of coostructioiul 
knowledge." — Architect^ April 9, 1870. 

"The book is very far from being a mere compilation ; it is an able digest of 
information which is only to be found scattered through various works, and contains 
more really original writing than many putting forth far stronger claims to originality. 
.... Mr. Tarn has done his work exceedingly well, and hie has producM a book 
which ought to earn him the thanks of all architectural students. The book is clearly 
printed in bold type, the wood-cuts are all well executed, and the work is made of a 
very convenient size for reference." — Engitueringt May 5, 1870. 

"The quiet, neat, scientific appropriateness of the language employed, distinguishes 
the master mind." — Mining youmal, April 9, 1870. 

Chambers^ Civil Architecture^ by Gwilt. 

A TREATISE ON THE DECORATIVE PART of CIVIL 
ARCHITECTURE. By Sir William Chambers, K.P.S., 
F.R.S., F.S. A., F.R.S.S. With Illustrations, Notes, and an Exami* 
nation of Grecian Architecture, by Joseph Gwi lt, F. S. A. New and 
Cheap Edition, revised and edited by W. H. Leeds. With 65 
Plates, and Portrait of the Author. Royal 4to, i/. is, cloth. 

%* A new edition of this standard architectural work (which has 
already passed through several high-priced issues), so cheap as to place 
it within the reach of the humbler classes of students and practical 
men, and at the same time so car^ully edited and well executed cls to 
mcJu it worthy of a place on the shelves of the mare opulent, cannot 
fail to be received as a boon by the professional public. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specihcations and Estimates. By C. WiCKES, Architect, 
Author of ** The Spires and Towers of the Mediaeval Churches of 
England,'' &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in I vol., 4to, price 2/. los, half 
morocco. Either Series separate, price \l, js. each, half morocco. 

" The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuable and suggestive to architects, students, and 
amateurs." — Building News. 

" Suburban builders, who are now so lanely employed all round the metropolis, 
may get a few valuable hints by consulting Mr. Wickes's publicati<m.'' — Art youmeU. 

" There is so much elirgaxice and good taste manifested in these dest^s for vpla 
residences, and so much practical knowledge is displayed in the accompanying working 
plans, that we have pleasure in recommending the work to the profcatioo as wdl as to 
persons about to build.**— A'rivf o/tkt World. 
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The Young Architects Book. 

HINTS TO YOUNG ARCHITECTS ; comprising Advice to 
those who, while yet at school, are destined to the Profession ; to 
such as, having passed their pupilage, are about to trayel ; and to 
those who, having completed their education, are about to practise. 
By George Wightwick, Architect, Author of " The I^dace of 
Architecture," &c. &c. Second Edition. With numerous Wood- 
cuts. 8vo, yx., extra cloth. 

Draming for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a '* Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 4to, ^s. 6</., boards. 

CowTBNTS.— I. Practical Rules on Drawbg— Outlines. II. Ditto— the Grecian 
and Roman Orders. III. Practical Rules on Drawing — Perspective. IV. Pkractical 
Rules on Light and Shade. V. Practical Rules on Colour, &c &c 

Ventilation. 

A TREATISE ON VENTILATION, NATURAL and ARTI- 
FICIAL. By Robert Ritchie, C.E., Author of "Railways, 
their Rise, Progress, and Construction," && &c. With numerous 
Plates and Woodcuts. 8vo, &r. (xi. cloth. 

" This must continue to be for some time the text-book upon one of the chief diffi- 
culties of domestic architectural construction and of social hygienics.** — L€mc*t, 

Cottages, Villas, and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price i/. ix., cloth. 

Weale^s Builders and Contractor's Price Book. 

THE BUILDER'S AND CONTRACTOR'S PRICE BOOK 
(Lock WOOD & Co.'s, formerly W bale's). Published Annually. 
Containing Prices for Work in all branches of the Building Trade, 
with Items numbered for easy reference, and an Appendix of 
Tables, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in preparing Estimates, &c. Originally 
Edited by the late Geo. R. Burnell, C.E., &c. i2mo, 4f., cloth. 

"A multitudinous variety of useful information for builders and contractors 

With its aid the prices for all work connected with the building trade may be esti- 
mated," — Building Nrtvs. 

" Carefully revised, admirably arranged, and clearly printed, it offers at a glance a 
ready method of prc{)aring an estimate or specification upon a basis that is unquestion- 
able. A reliable book of reference in the event of a dispute between employer and 
employed. " — Knginter. 

''Well done and reliable. It is the duty of a just critic to point out where any 
improvement can be made in any work, but Mr. Burnell has anticipated all objections 
in nis clearly-printed book. We therefore recommend it to all branches of the pro> 
feisioiL" — English Mechanic. 
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NAVAL ARCHITECTURE, &C. 

♦ 

Ship-Building and Steam Ships. 

SHIP-BUILDING IN IRON AND WOOD. By Andrew 
Murray, M.I.C.R, Chief Engineer and Inspector of Machinery 
of H.M.'s Dockyard, Portsmouth; and STEAM SHIPS, by 
Robert Murray, C.E., Engineer Surveyor to the Board of 
Trade. Second Edition. In I vol., 4to, with 28 Plates and 
numerous Woodcuts, price 14J. cloth. 

" Indispensable in the office of the naval architect, whether employing wood or 
iron." — Practical Mechanu^s yonmai. 

''Ought to be in the hands of every shipbuilder or shipwright."— ^S'tfM^Srri^ff^ 
Herald. 

Naval Architecture. 

RUDIMENTS OF NAVAL ARCHITECTURE. Compiled 
for the Use of Beginners. By James Peake, formerly 01 the 
School of Naval Architecture, H.M. Dockyard, Portsmouth. 
Third Edition, with many Illustrations. l2mo, uoth limp, price 3^. 

Principles of Ship Construction. 

ELEMENTARY AND PRACTICAL PRINCIPLES of the 
CONSTRUCTION OF SHIPS for OCEAN AND RIVER 
SERVICE. By Hakon A. Sommkrfeldt, Surveyor to the 
Royal Norwegian Navy. i2mo, cloth limp, price ix. 

%• Atlas of Fifteen Plates to the above. 4to, price 71. dd. 

Masting, Rigging of Ships^ &c. 

RUDIMENTARY TREATISE ON MASTING, MAST- 
MAKING, and RIGGING OF SHIPS. By Robert Kipping, 
N.A. loth Edition, Illustrated. i2mOy doth limp, price is. 6d. 

Sail'Mahing. 

ELEMENTARY TREATISE ON SAIL-MAKING ; with 
Draughting, and the Centre of Effort of the Sails. Also Weights 
and Sizes of Ropes, Masting, Rigging, and Sails of Steam Vessels, 
&C. By Robert Kipping, N.A. Seventh Edition. With 
numerous Woodcuts. i2mo, cloth limp, price 2s. 6d. 

Navigation, &c. 

RUDIMENTARY TREATISE ON NAVIGATION ; the 
Sailor's Sea- Book. In Two Parts. Part I.— How to Keep the 
Log and Work it off, &c Part II.— On Finding the Latitude 
and Longitude. By James Greenwood, Esq., B.A. Fifth 
Edition. With several Engravings and Illustrations (in colours) 
of the Flags of Maritime Nations. l2mo, cloth limp, price 2s. 
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Granthanis Iran Shtp-BmUing^ enlargeiL 

ox IRON SHIP.BUILDING ; with Pnctkad F.T«inplf5 mnd 
Details. Fifth Edition. Imp. 4t(H bouds» cnluged finom 24 to 40 
Plates (21 quite new), including the htcst F.umplcs. Together 
with separate Text, i2mo, cloth limp^ also cooskleiably enlarged, 
Bj John Grantham, M. InsL C£., ftc. Price %L ts. complete:. 

Description of Ftaieu 



5. 



la 



II. 

\2. 
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»4. 
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15.1 



HoOov a»d Bar Keds» Stent aad 
Stem Posts. [Piecesw 

Side Frames, Flooniii^ and Bilge 

¥\oonatf;%cfmiimMed — Keelsons. Deck 
Beams, Gunwales, and Strineeni^ 

Gunwales comtimutd — Lover Decks, 
aad Oriop Beams^ 

Gunwales and Deck Beam Iron. 

Angle-IroQ. T Iron. Z Iron, Bulb 
Iron, as Rolled for Building. 

Rhrccs, shown in section, natural sire : 
Flush and Lapped Joints, with 
Sinf le and Double RiTcting. 

Flatiii^* three plans : Bulkheads and 
Mooes of Seairing them. 

Iron Masts, with Longitudinal and 
Transverse Sections. 

Sliding Keel. Water Ballast. Moulding 
the Frames in Iron Ship Building, 
Levelling Plates. 

Lottgitudmal Section, and Half- 
brndth Deck Plan of Large Vessels 
on a reduced Scale. 

Midship Sections of Three Vessels. 

Lar^ I 'essfi^ showing Details — Ftnr 
£mJ in Section, and End View, 
with Stem Post, Crutches, &c. 

Largf I 'ftsf/.^-howing Details — -•f/?^^ 
AW in Section, mith End \ iew. 
Stem Frame for Screw, and Rudder. 

Larvt I Vur/, showing Details— .l/fa/- 
jub/ Secti^, half breadth. 

Mmckines for Punching and Shearing 
Plates and Angle-Iron, and f^-r 
Bending Plates : Rivet Hearth. 

Beam- Bending Machine, Indepen- 
dent Shearing, Pimching and Angle- 
Iron Machine. 



x^ Doable, 

Aagk aad T Iraa. with Dm«knc 
'nfieaadEiViae. 
16. Jte^l«Mi.-Oarfio>lh*« Rivctiw Ma. 



i6«. Plate 

17. AtrFummnkmVki 
Aogfe^boa: V; 



iS. 




for Shrathun ' 

i8a. Graathamslaipraved . 

iog Iroa SUat wkk Copper. 

19. IBostrations ol the Ifanetic Coodi- 
tioaof Tarioas Iroa SnqK. 

aa Cray's FloatiBC Coaipaa 
nade, with Adyosdag M 

21. Cbnoded Iroa Bok m Frmae of 
Wooden Ship : Joiaikv Pfatcs. 

29-4. Cremt EmsUrm — Loannidiaal Sec- 
tions aad HalMveadA Plaasp-Mid- 
shmSecDOB, with Detaib— Se ct ion 
IB Engine Rooa^aadftddleBoaes.. 

35-6. Pftddle Steam VesBcl of SiceL 

^- -yy^wag*— ftwMIe Ve«cl of Steel. 

23—9- Proposed Pisseager Steaiaer. 

w. Prrsimm — Iroa Socw Steaawr. 

31. Midship Sectioa of H.1I. Sicam 

Frinte, IVmrritr. 

32. MkLEip Section ni H.M. Steam 

Frigaite, Htmdn. 

33. Stea^ Stem, and Rodder of ILM. 

Steam Frigate, Belirf^tmu 

34. Midship Secbon of ILM. Troo|»Shq\ 

Sermfis, 

35. Iron Floating Dock. 



*' An enlarged edition of an daborately ilhistrated wmk."— ^maUSpt, JoIt <>» 1S6S. 
*' Thb edition of Mr. Grantham's work has been enlarged and im pt o f ed , both widx 
respect to the text and the engravings being brought down to the p r eseat p er i od . 

The practical operations required in producing a shipare described and illustrated with 
<..irc and pre.i^ion."* — Mt\hamus' M,i£azim, July 17, 1868. 

" -\ ih ^r. :.::;hly prajtic.il work. ar.J ever>- question of the many in relation to iron 
••hipping whi:h airiut ■':'d:ver>ity cf opinion, or have various and conflicting personal 
interou atuchc»l t"> thc::i. is treated >*:th M^bcr ar.d impart Jil wisdom and good «>f*v> 
.\s g-xni a Volume l'<»r the instruction of the pupil or student of iron nax-al 
architecture as can be found in any language." — Practical Mtckanus y^untAl 
Aug'.ist. xSc3. 

" A very elaborate «•■ rk. ... It fDrms a m>st valuable addition to the history 
of iron shipbjilding. while its h-wing been prepared by one who has made the subject 
his study for m.\ny ycar>. and wh»>sc qual'.ncatton;* have been repeatedly recognised 
ivill recommend it as one of practical utility to all interested in shipbuilding.'*-— j^rMrjr 
and Sax y Gazette^ July 11, iS63. 
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CARPENTRY, TIMBER, &c. 

1 

Tredgolifs Carpentry, new & enlarged Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c, 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of MaterisOs, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (11 of which now first appear 
in this edition), Fortrait of the Author, and several Woodcuts. In 
I large vol., 4to, 2/. 2x. extra cloth. \Just published, 

Tredgold's Carpentry' ought to be in every architect't and every Imilder's 



t( «' 



librarv, and those who do not alretuly possess it ought to avail themselves of the new 
issue. * — Builder^ April 9, 1870. 

"A work whose monumental excdlence must commend it wherever skQful car 
pwntry is concerned. The Author's principles are rather confirmed than impaired by 
time, and, as now presented, combine the surest base with the most interesting display 
of progressive science. The additional plates are of great intrinsic value.'*-~j9iMVaM(f 
Newst Feb. 25, 187a 

"'Tredgold's Carpentry' has ever held a high position, and the issue of the fifUi 
edition, in a still more improved and enlarged form, will ^ve satisfaction to a very 
larse number of artisans who desire to raise themselves m their business, and who 
seeic to do so by din>laying a greater amount of knowledge and intelligence tham their 
fellow-workmen. It is as complete a work as need be desired. To the superior 
workman the volume will prove invaluable ; it contains treatises written in boguai^e 
which he will readily comprehend." — Mining Journal^ Feb. la, 18701 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabvdar Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, Duty, &c, 
&c. ; together with Copious Information for the Retailer and 
Builder. i2mo, price is, 6d. cloth. 
*' Everything it pretends to be : built im gradually, it leads one from a forest to a 



trenail, and throws in, as a makeweight, a host of material concerning bricks, columns, 
cisterns, &c — all that the class to whom it appeals requires.** — Englitk Mechanic, 

" The only difficulty we have is as to what is not in its pages. What we have tested 
of the contents,taken at random, is invariably conpect.'''--///«f/r»/A/^MiUW^«7Mfn»aA 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 

Feet in Boxes or Packing-Cases, from six inches square and 

upwards. Compiled by William Richardson, Accountant. 

Oblong 4to, cloth, price 3/. (kI, 

" Will save much labour and calcubtion to packing-case makers and those who use 
packing-cases."— ^Crmrrr. *' Invaluable labour-saving tables."— /rvmwu^r. 
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Nicholson's CarpetUet^s Guide. 

THE CARPENTER'S NEW GUIDE; or. BOOK of UXES 
for CARPENTERS : comprising all the Elementaiy Principles 
essential for acquiring a knowledge of Carpentry. Foanded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Roles oo 
Drawing, by George Pyne. With 74 PkUes, 4to^ i/. ix. doth. 

Dowsing s Timber Merchant's Companiofu 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that eadi size 
bears per Lineal Foot to any given Price per Petersbur^gh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Dais and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any ^ven Figure per Cube Foot. Also a 
variety of other valuable information, cy William Dowsing, 
Timber Merchant Second Edition. Crown 8vo, ^x. doth. 



*' Everything \% a* concise and dear as it can possibly be made. There can be do 
doubt that every timber merchant and builder ought to posse is it,becanse soch piiaii ■ iijii 
would, with use, unquestionably save a very great deal of time, aad, m o re ov er, ensure 
perfect accuracy in odculations. There is also another class besides these who ought 
to possess it : we mean all persons engaged in canying wood, where it is requisite to 
ascertain its weight. Mr. Dowsing's tables provKk an easy means of douig du& 
Indeed every person who has to do with wood ought to have \t.'*—Hmii Advrrtufr. 



MECHANICS, &c. 



Mechanic's Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
useful Rules in Mechanical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results. By W. Templeton, Author 
of **The Engineers, Millwright's, and Machinist's Practical As- 
sistant." Ninth Edition, with the addition of Mechanical Tables 
for Operative Smiths, Millwrights, Engineers, &c. ; together with 
several Useful and Practical Rules in Hydraulics and Hydrody- 
namics, a variety of Experimental Results, and an Extensive Table 
of Powers and Roots. II Plates. l2mo, $s. bound. 

" As a text-book of reference, in which mechanical and commercial demands are 
jiuliciously met, Tf.mpleton'sCompanion stands unrivalled." — MfchaMicsWfagazinr, 

" Admirably adapted to the wants of a very lar^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men v, ho, in a great measure, owe their rise in life to this little work. ** — BitiMim^ A>ai»j. 
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Engineers Assistant. 

THE ENGINEER*S, MILLWRIGHTS, and MACHINISTS 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Templeton, Author of "The Operative Mechanic's 
Workshop Companion.'* 4th Edition. i8mo, 2J.6d^. cloth. 

" A perfect vad* mecum for all who are practically engaged in mechanical pursuits. 
So much varied information compressed into so small a ^pace, and published at a price 
which places it within the reach of the humblest mechanic, cannot fail to command the 
sale which it deserves. With the utmost confidence we stamp this book with the appro* 
bation of the ' Mechanics' Magazine,' and having done so, commend it to the attention 
of our readers." — Mechanics* Magaxine, 

*' To a practical engineer it must be of incalculable value.**— 'Af^rw/W^ Herald. 

'I This work contains, in a connected and convenient form, admirably arranged and 
lucidly explained, all the information likely to be immediately and lastingly useful to 
those whose interests it is designed to subserve." — Manu/acturtr and Inventor. 

** Every mechanic should become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mechanical trades could not possibly be made.'* 
^-Building News, 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of DESIGN- 
ING, MEASURING, and VALUING ARTIFICERS* WORKS ; 
containing Directions for taking Dimensions, Abstracting the same, 
and bringing the Quantities into Bill, with Tables of Constants, 
and copious Memoranda for the Valuation of Labour and Materials 
in the respective Trades of Bricklayer and Slater, Carpenter and 
Joiner, Sawyer, Stonemason, Plasterer, Smith and Ironmonger, 
rlumber, Painter and Glazier, Paperhanger. With 43 Plates and 
Woodcuts. The measuring, &c., edited by Edward Dobson, 
Architect and Surveyor. Second Edition, with the Additions on 
Design, by E. Lacy Garbett, Architect ; together with Tables 
for Squaring and Cubing. In one vol., 8vo, 91. extra cloth. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to 108 inches in breadth. Particularly recommended to Archi- 
tects, Surveyors, Engineers, Timber Merchants, Builders, Car- 
penters, Upholsterers, Coach Makers, Looking and Crown Glass 
Dealers, Painters, Stonemasons, &c By James Hawkings. 
Fcp. 3J. 6^. cloth. 

Manufacture of Iron. 

IRON : its History, Properties, and Processes of Manufacture. 

By William Fairbairn, C.E., LL.D., F.R.S., &c. With 

numerous Woodcuts. New Edition, revised and enlarged. 8vo, 

price I or. 6^. cloth. 

*' A scientific work of the first class, whose chief merit lies in brinnng the more 
important facts connected with iron into a small compass, and within the comprehen- 
sion and the means of all persons engaged in its manufacture, sale, or use." — Mechanics* 
Magazine. 
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MATHEMATICS, &c. 

Gregory s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics— comprising Arithmetic, Algel^ Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed MATHEMATics^^omprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL. D. , F.K. A. S. Enlarged by Henry Law, C. £. 4th Edition, 
carefully revised and corrected bv J. R. Young, formeiiy Profes- 
sor of Mathematics, Belfast College ; Author of " A Course of 
Mathematics,'' &c. With 13 Plates. Medium 8vo, \L u. doth. 

" As a standard work on mathematics it has not been excelled.'*— w4r/iMJ«. 

" The engineer or architect will here find read^ to his band, rules for sohrini^ nearly 
every mathematical difficulty that may arise in his practice. As a moderate acquaint- 
ance with arithmetic, algebia, and elementary geometry is absolutdy oeccnary to the 
proper underAanding of the most useful portions of this book, the author very wisely 
nas devoted the first three chapters to those subjects, so that the most ignorant may be 
enabled to master the whole of the book, without aid from any other. The mles are in 
all cases explained by means of examples, in which every step of the proces s is dearly 
woiked out" — BuiUer. 

" One of the most serviceable books to the practical mechanics of the country. . 
The edition of 1847 was fortunately entrusted to the able hands of Mr. Lav, who 
revised it thoroughly, re-wrote many chapters, and added several sections to those 
which had been rendered imperfect by advanced knowledge. On «>wmi»im£ the various 
and many improvements which he introduced into the work, they seem umost like a 
new structure on an old plan, or rather like the restoration of an old ruin, not only to 
its former substance, but to an extent which meets the larger requirements of mooem 
times. .... In the edition just brought out, the work has again been revised by 
Professor Young. He has modernised the notation throughout, introduced a few 

Krajcraphs here and there, and corrected the numerous typ<^^phical errors vhidi 
ve escaped the eyes of the former Editor. The book is now as complete as it is 

possible to make it We have carried our notice of this book to a greater 

length than the space allowed us justified, but the experiments it contains at« so 
interesting, and the method of describing them so dear, that we may be excused for 
overstepping our limit It is an instructive book for the smdent, and a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon them." — BuildiKg News. 

The Metric Sy stern, 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. By C. H. 
Do\VLiN(;, C. E. 8vo, ioj. dd. strongly bound. 

" Mr. Dowling's Tables, which are well put together, come just in time as a ready 
reckoner for the conversion of one system into the other." — AtketutufH. 

" Their accuracy has been certified by Professor Airy, the Astronomer Roval - 

ButL/fr. * • 

" Resolution 8. — That advantage will be derived from the recent publication nf 

Metric Tables, by C H. Vow\mg,C.K:'—J^r/orfp/Srcii\?fiF,BH/ssXAssoc£n/juZ 
Bath. ' 
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Inwoocfs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other coiporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart *s Five Tables of Compound 
Interest, and an Extension of the same to lower and Intermediate 
Rates. By William Inwood, Architect. The i8th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. F^DOR Thoman, of the Societe 
Credit Mobilier of Paris. l2mo, &r. cloth. 

%* This edition {the \%th) differs in many important particulars 
from former ones. The changes consist j first, in a more coftvenient 
and systematic arrangement of the original Tdbles^ and in the removal 
0/ certain numerical errors which a very careful revision of the whole 
has enabled the presettt editor to discover ; and secondly, in the 
extension 0/ practical utility con/erred on the work 6y the introduction 
of Tables now inserted for the first time. This new and important 
matter is all so much actually added to Inwood's Tables ; nothing 
has been abstracted front the original collection: so that those who have 
been long in the habit of consulting iNWOOD for any sp^ial profes- 
sional purpose willy as heretofore, find the information sought still in 
its pages. 

*' Those interested in the purchase and sale of estates, and in the adjustment of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service." — EngiiutriHg. 

"More than half a century has elapsed since the first edition was published, yet 
' Inwood's Tables' still maintain a most enviable reputation ; and when itisconsidercMl 
that the new issue, the Eidiiteenth edition, has been enriched by large additional 
contributions by Mr. F^or Thoman, of the French Credit Mobilier, whose carefully 
arranged taUes of logarithms for the more difficult computations of the interest of 
money, discount, annuities, &c., cannot fail to be of the utmost utility, its value will 
be appreciated. The introduction contains an admirable epitome of the principles of 
decinuds, and an explanation of all that is necessary to render the elaborate tables in 
the book of thorough utility to all consulting it This new edition will certainly be 
referred to with quite as much confidence as its predecessors."— ^i>M>r^ Joumai. 

Compound Interest and Annuities, 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FtDOR Thoman, of the Soci^t^ Credit Mobilier, 
Paris. i2mo, cloth, ^s, 

"A very powerful work, and the Author has a very remarkable command of his 
suligect." — rrcfestor A. ttg Morgttm. 

'* No banker, merchant, tradesman, or man of business, ought to be without Mr. 
Thoman't truly 'handy-buok.' "-—Revirtv. 

•• The author of this ' handy-book * deserves our thanks.**— /iMi[m»«« Gaxtttt. 

" We recommend it to the notice of actuaries and accountants."— y4/A<mnvwv. 
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Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE- WARES : thdr 
Properties, Application^ Valuation, Impuiitiei, and S<qiliktin- 
tioiu. For tlic Use of Djeis, Printeis, D17 Salleo^ Broken, ftc 
By J. W. Slater. Post Svo, doth. \jKit Rtadf. 

*,* 73/ el^ttl »/ Ml Maraud ii to /ttmiik, in bri^ tpaet^ mm 
CKomnt of Ikt ehrmual produtU and natural taara tittd n JjMi^g, 
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Electricity. 

A MANUAL of ELECTRICITY ; including Galvanmn, Mas- 
netism, Diamognelism, ElectrO'D;iiamics, Magno-EIectricitj, and 
the Electric Tel^raph. By Hensy M. Noad, Ph.D., F.C.S,, 
Lecturer on Chenmlrv at SL George's Ho!:pitaI. Fourth Edidoa, 
- ■ - - Illust --"^ ....-^.... » ... ... 
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Text-Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY: in- 
cluding Magnetism, Voltaic Electricity, Electro-Magnetism, Dia- 
magnetism, Magneto-Electricity, Thermo-Electricity, and Electric 
Telegraphy. Being a Condensed Resume of the Theory and Ap- 

{)lication of Electrical Science, including its latest Practical Deve- 
opments, particularly as relating to Aerial and Submarine Tele- 
graphy. By Henry M. Noad, Ph.D., Lecturer on Chemistry at 
St. George's HospitaL Post 8vo, 400 Illustrations, I2J-. dd, cloth. 
\* In carrying out the design of this work^ the author has availed 
himself both of the matter {in a condensed/orm) and of the illustrations 
of his *• Manual of Electricity ;" but the present volume will be found 
to contain much additional and important information^ {with many 
new illustrations^) which has become available since the publication 
of his larger work, 

** We can recommend Dr. Noad't book for clear style, ereat range of subject, a good 
index, and a plethora of woodcuts. Such collections as toe present are indispensable." 
— AtMerutunt, 

** A most elaborate compilation of the facts of electricity and magnetism, and of the 
theories which have been advanced concerning them.** — Popular Science Review, 

" Qear, compendious, compact, well illustrated, and well printed, this is an excel- 
lent manual." — Lancet. 

** We can strongly recommend the work, as an admirable text-book, to every student 
—beginner or advanced^of electricity."— ^«^>i*rrw!^. 

" The most complete manual on the subject of electricity to be met yiixh.**— Observer. . 

'* Nothine of value has been passed over, and nothing given but what will lead to a 
correct, and even an exact, knowledge of the present state of electrical science."— 
Mechanic/ Magazine. 

*' We know of no book on electricity containing so much information on experi- 
mental facts as this does, for the size of it, and no book of any size that contains so 
complete a range of {»cts.**^Engtish Mechanic. 

Chemical Analysis, 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manu&ctures, 
in Trades, and in the Arts. By A. Normandy, Author of " Prac- 
tical Introduction to Rose's Chemistry,'' and Editor of Rose's 
''Treatise of Chemical Analysis." Illustrated with Woodcuts. 
Second and cheaper Edition, post 8vo, 9/. doth. 

"We recommoid this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we stron|^y recommend it to our readers as a 
guide, alike indiq>ensable to the housewife as to the pharmaceutical practitioner."— 
medical Times. 

" A volume of surpassing interest, in which the Author describes the character and 
prope rt ies of 400 difllerent articles of commerce, the substances by which they are too 
brcxiuently adulterated, and the means of their detection." — Mining Journal. 

'* The very best work on the subject the Epglish press has yet produced.*'— Jlfr- 
chanic/ Magasine. 

Practical Philosophy, 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M.A., late Fellow of Trin. ColL, Cambrid^ Second 
Edition. i8mo, $s, doth. 
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Science and ArL 

THE YEAR-BOOK of FACTS in SCIENCE aai ART i 
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Science and Scripture, 

SCIENCE ELUCIDATIVE OF SCRIPTURE. AND NOT 
ANTAGONISTIC TO IT ; beii^ a Series of Essays on— i. 
All^[ed Discrroondes ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Mnrndes in 
eeneral — Views of Hume and Powell ; 5. The Miracle of Joahna — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Prolcssor 
J. R. Young, Author of ** A Course of Elementary Mathematio,'* 
&C. &C. Fcap. 8vo, price $/. cloth lettered. 

wiik 
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*' Professor Young's examinatioii of the early verses of Genesis, Id 
Bodero sdenti^ hypotheses, is excellent."— ir«v^iu)4 CkutxMtttmn, 

*' Distinguished by the true si»rit of scientific inquiry, by greet kaonrledge, by 
logical abtbty, and by a style peculiarly clear, easy, eiM cnogetic.''— /' 

*' No one can rise from its perusal without being impRSsed with a 
gular weakness of modem sceptidsm."— Ai//ftr/ Ma£tui$u, 

"The author has displayed considerable learning and critical ecnmeti in _ 

the objections alluded to The volume is one of considerable value, ina^ 

much as it contains much sound thought, and is calculated to assist the reader Co die-> 
criminate truth from error, at least so far as a finite mind is able to separate dbem. 

The work, therefore, must be considered to be a valuable ooolributioii to ( ' * 

dieologicai literature.**— CA(r Pnn, 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or. Geology and 
Genesis, their Perfect Harmony and Wonderful Concoral By 
George W. Victor Ls Vaux. With numerous Illustrations. 
Fcap. 8vo, price Jj. cloth. 

*' We can recommend Mr. Le Vaux as an able and interesdng guide to a popular 
appreciation of geological science. "* —Spectator, ' 

*'The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record. The two impulses are balanced to a nicety ; and 
the consequence is, that difficulties, which to minds less evenly poised, would bo 
serious, find immediate solutions of the happiest kinds." — London Review, 

'* Mr. Le Vaux very feasibly reconciles the two records." — Builder, 

" A most instructive and readaUe book. We welcome this v<dume as aiding in a 
most important discussion, and commend it to those interested in the subject." — 
ExHutgtiicai Magasine. 

" Vigorotuly written, reverent in spirit, stored with instructive geological facts, and 
designed to show that there is no discrepancy <»: inconsistaicy between the Word and 
the works of the Creator. The future of Nature, in connexion with the glorious destiny 
of man, is vividly conceived."— ffWc^MOM. 

** A valuable contribution to the evidences of Revdation, and disposes venr con- 
clusively of the arguments of those who yrould set God's works against God's Word. 
No real difficulty is shirked, and no sophistry is left unexposed."— rAr Rock, 

Wood' Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2s, 6d, 

" The handicraft of die wood-carver, so well as a book can impart it, may be learnt 
from ' A Lady's ' publication." — Atheiueum, 

** A real practical gmde. It is very complete." — Literary CkMrckman, 

" The directions given are plain and easily understood, and it forms a very good 
introduction to the practical part of the carvel's art." — Engiisk Mechanic. 

" The writer of the litde treatise before us deals voy plainly and practically trith 
her subject. .... The illustrations are admirably drawn, neariy all the patterns being 
remarkable for their graceful ornamentation. We can confidently recommend the 
book to amateur wood<arvers."^Kra(M!f Engliskwoman, 

Popular Work on Painting, 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the ArL By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised and 
enlaiged. With Frontispiece and Vignette. In small 8vo, 6j. cloth. 

%* This Work has been adopted as a Prize-book in the Schools 
of Art at South Kensington. 

" A work that may be advantageously consulted. Much may be learned, even by 
those who fancy they do not require to be taught, firom the careful perusal of thia 
unpretending but comprehensive treatise. ""^rZ/iwrwa/. 

** A valuable book, which supplies a want It contains a kuvc amount of original 
matter, agreeably conveyed, and will be found of valtfe, as well by the young artist 
seeking information as by the general reader. We give a cordial welcome to the book, 
and augur for it an increasing reputation." — Builder, 

'* This volume is one that we can heartiljr recommend to all who are desirous of 
understanding what they admire in a good painting.**— Z>ai!{y Newt, 
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Delatnotte's Works on Illumination & A Iphctbets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price 91. El^antly bound, cloth antique. 

*' A handy book, beautifully illustrated : the text of which is wdl written, and cak 
culated to be useful . . . The examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste." — Atketumm, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and snudl, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. DELAMOTTEy and 
printed in Colours. Royal 8vo, oblong, price 4/. doth. 

" A wdl-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decal(^;ue, this book will be iiisrfnl ** <^Mnnir*Jw. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 41. cloth. 

" To artists of sdl classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent whi<^ 
has been expended in the conception of the various plam and ornamental letters is 
wonderful. "*— Standard. 

MEDL^VAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 410, 6s. cloth gilt. 

" A volume ill which the letters of the alphabet come forth glorified in gilding and 
all the culoufN (»f the pri-im interwoven and intertwined and intermingled, s<-»mctimes 
with a sort of raiiilww araljeMjue. A p>ocm emblazoned in these characters would be 
tmly comparable io one of those delicious love letters symboli2cd in a bunch of dowers 
well selected and cleverly arranged." — Suh. 

THE EMliROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cy])hers, Monograms, Ornamental Borders, Ecclec>ias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2s. 6</. in ornamental boards. 
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AGRICULTURE, &c. 



Youatt and Burris Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. nth Edition, enlarged by 
Robert Scott Burn, Author of "The Lessons of My Farm,'* &c 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. \s, half-bd. 



CONTKNTS. 



On the Breedings Rearing^ Fattening^ 
and General Management of Neat Cattle. 
— Introductory View of the different Breeds 
of Neat Cattle in Great Britain. — Com- 
parative View of the different Breeds of 
Neat Cattle. — General Observations on 
Buying and Stocking a Farm with Cattle. 
—The Bull.— The Cow.— Treatment and 
Rearing of Calves. — Fecdingof Calves for 
Veal. — Steers and Draught Oxen.— Graz- 
ing Cattle. — Summer Soiling Cattle. — 
mnter Box and Stall-feeding Cattle. — 
Artificial Food for Cattle.— Preparation 
of Food.— Sale of Cattle. 

On the Economy and Management 0/ 
the Dairy. — Milch Kine.— Pasture and 
other Food best calculated for Cows, as 
it regards their Milk. — Situation and 
Buildms^ proper for a Dairy, and the 
proper Dairy Utensils. — Management of 
MilK and (Jream, and the Making and 
Preservation of Butter. — Making and Pre- 
servation of Cheese. — Produce of a Dairy. 

On the Breeding^ Rearing^ and Ma- 
nagement of Farm-horses. — introductory 
and Comparative View of the different 
Breeds of Farm-horses.— Breeding Horses, 
Cart Stallions and Mares. — Rearing and 
Training of Colts. — Age, Qualifications, 
and Sale of Horses. — Maintenance and 
Labour of Farm-horses. — Comparative 
Merits of Draught Oxen and Horses. — 
Asses and Mules. 

On the Breedings Rearing, and Fat- 
tening 0/ Sheep. — Introductory and Com- 
parative View of the different Breeds. — 
Merino, or Spanish Sheep. — Breeding and 
Management of Sheep. — Treatment and 
Rearing of House-lam bs,Feeding of Sheep, 
Folding Sheep, Shearing of Sheep, &c. 

On the Breeding, Rearing, and Fat- 
tening 0/ Swine.— ^TitroAxxcXory and Com- 
parative View of the different Breeds of 
Swine.— Breeding and Rearing of Pigs. — 
Feeding and Fattening of Swine. — Curing 
Pork and Bacon. 



On the Diseases of Cattle.— D'l&eaacs 
Incident to Cattle — Diseases of Calves. — 
Diseases of Horses. — Diseases of Sheep.— 
Diseases of Lambs. — Diseases Incident to 
Swine. — Breeding and Rearing of Do- 
mestic Fowls, Pigeons, &c.— Palmipedes, 
or Web-footed kinds. — Diseases of Fowls. 

On Farm Offices and Implements of 
ffusiandry.-^Thc Farm-house, the Farm- 
yard, and its Offices. — Construction of 
Ponds. — Farm Cottages. — Farm Imple- 
ments. — Steam Cultivation. — Sowine Ma- 
chines, and Manure Distributors. — Steam 
Engines, Thrashing Machines, Corn- 
dressing Machines, Mills, Bruising Ma- 
chines. 

On the Culture and Management oj 
Grose Land. — Size and Shape of Fields 
—Fences. — Pasture Land. — Meadow 
Land. — Culture of Grass Land. — Hay- 
making. — Stacking Hay. — Impediments 
to the Scythe and the Eradication of 
Weeds.— Paring and Burning. — Draining. 
Irrigation. — Warpin|f. 

On the Cultivatum and. Application 
of Grasses, Pulse, and Roots. — Natural 
Grasses usually cultivated. — Artificial 
Grasses or Green Crops. — Grain and 
Pulse .commonly cultivated for their 
Seeds, for their Straw, or for Green 
Forage. — Vegetables best calculated for 
Animal Food.— Qualities and Compara- 
tive Value of some Grasses and Roots as 
Food for Cattle. 

On Manures in General, and their 
A^plicaticn to Grass Land. — Vegetable 
Manures. — Animal Manures. — Fossil and 
Mineral Jifanures.— Liquid or Fluid Ma- 
nures. — Composts. — Preservation of Ma- 
nures. — Application ofManures. — Flemish 
System of Manuring. — Farm Accounts, 
and Tables for Calcuuting Labour by the 
Acre, Rood, &c., and by the Day, Wedc, 
Month, &c.— Monthly Calendar of Work 
to be done throughout the Year. — Obser- 
vations on the Weather. — Indbx. 

" The standard, and text-book, with the farmer and ^gnjoex.^— Farmer's Magazine. 

*' A valuable repertory of intelligence for all who make agriculture a pursuit, and 
especially for those who aim at keeping [Mice with the improvements of the age."— 
BelPs Messenger. 

*' A treatise which will remain a standard work on the subject as long as British 
agriculture endures.** — Mark Lane Expreu» 
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Scott Bum's Introduction to Farming. 

THE JLESSONS of MY FARM : a Book for Amateur Agricnl- 
turists, being an Introduction to Farm Practice, in the Cultore of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn, Editor of " The Year-Book of Agricultural Facts," 
&C. With numerous Illustrations. Fcp. 6r. doth. 

*' A most complete introductkm to the whole round of fiumiag pnctioe.*'^7i«l« 
BulL 

"There are many hbts in it which even old fiumen need not be ashamed to 

Tables for Land Valuers. 

THE LAND VALUER*S BEST ASSISTANT: beii^ Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also. Tables 
of Sauare Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which Uie Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. Hudson, Civil Engineer. New Edition, with Additions and 
Corrections, price 4^. strongly bound. 

" This new edition includes tables for ascertaining the vahie of leases lor any tens 
of years : and for showing how to lay out plots of |{Tt>und of certain acres in fonns, 
s<iuare, round, &c, with valuable rules for ascertaimng the probable worth of ttanding 
timber to any amount ; and is of incalculable value to the countiy gentleman and pn>- 
fessional man.** — Farmti^s youmal. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun. 
DELL, Attomey-at-Law. Crown 8vo. 4/. doth* ~ 

Auctioneer's Assistant 

THE APPRAISER, AUCTIONEER, HOUSE AGENT. 
and HOUSE BROKER'S POCKET ASSISTANT. By John 
Wheeler, Valuer. A new edition, much improved and enlarged, 
and entirely re-written. \In prtparatkm. 

The Civil Service Book-keeping. 

BOOK-KEEPING NO MYSTERY: its Principles popularly ex- 
plained, and the Theory of Double Entry analysed ; for the use of 
Young Men commencing Business, Examination Candidates, and 
Students generally. By an ExrERiENCED Book-Keeper, late of 
H.M. Q'wnX Service. Second Edition. Fcp. 8vo. price 2s. cloth. 

"A book which brings the so-called my-steries within the comprehcnskm of the 
simplest capacity." — Sunday Times, 

"It is clear and concise, and exactly such a text-book as studoits require." 

Quarterly Journal of Education. 
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Text-Book for Architects, Engineers, Surveyors, 
Land Agents^ Country Gentlemen, dfc. 

A GENERAL TEXT-BOOK for ARCHITECTS, ENGI- 
NEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, 
LAND AGENTS, and STEWARDS, in aU their several and 
varied Professional Occupations ; and. for the Assistance and 
Guidance of Country Gentlemen and others engaged in the Trans- 
fer, Management, or Improvement of Landed I?operty ; together 
with Examples of Villas and Country Houses. By Edward Ryde, 
Civil Engineer and Land Surveyor. To which are added several 
Chapters on Agriculture and Landed Property, by Professor 
Donaldson, Author of several works on Agriculture. With 
numerous Engravings, in one thick vol. 8vo, price iL &r. doth. 



CONTBNTS. 



ARrrHMBTIC 

Plans and Scud Gsomstsy. 

msnsuration. 

Triconombtkv. 

Conic Sections. 

Land Mbasuring. 

Land Survbving. 

lsvklling. 

Plotting. 

Computation of Assas. 

Copying Maps. 

Railway Surybying. 

Colonial Survkying. 

Hydraulics in connkction 

WITH Drainage, ^bwbragr, 

and Watbr Supply. 



Timber MBASURnta 

Artipicbrs* Work. 

Valuation of Estatrs. 

Valuation of Tillagb and Tbnant 
Right. 

Valuation of Parishbs. 

Builders' Prices. 

Dilapidations and Nuisances. 

The Law relating to Appraisers and 
Auctioneers. 

Landlord and Tenant. 

Tables of Natural Sines and Co- 
sines; for Reducucg Links into 
Fbbt, &c ftc. 

Stamp Laws. 

Examples of Villas, ftc 



To which one added Fourteen Chapters 
ON LANDED PROPERTY. By Professor Donaldson, 

Cha|>. I.— Landlord and Tenant : their Poutioa and Connectioini. 

Chap. II. — Lease of Land, Conditions and Restrictioin ; Choice of Tenant, 

and Assignation of the Deed. 
Chap. II I.— CultiYation of Land, and Roution of Crops. 
Chap. IV.— Buildings neoessaiy on Cultivated Lands : DwcUiag-howes, 

FarmerieSt and Cottages for Labourers. 
Chap. V. — Laying out Farms, Roacu, Fences, and Gates. 
Chap. VI.— Plantations, Young and Old Timber. 
Chap. VII. — Meadows and Embankments, Beds of Riven^ Water Courses, 

and Flooded Grounds. 
Chap. VIII.— Land Draining, Opened and Covered : Plan, EiMCOtioa, and 

Arran{%inent between Landlord and Tenant. 
Chap. IX.^Minerah^Working, and Value. 
Chap. X.— Expenses of an Estate. 
Chap. XI.— Valuation of Landed Property ; of the SoD, of Houses, of Woods, 

of Minerals, of Manorial Rights, of Royalties, and of Fee 

Farm Rents. 
Chap. XII. — Land Steward and Farm Bailiff: Qualifications and Duties. 
Chap. XIII.— Manor Bailiff, Woodrieve, Gardener, and Gamekeeper: their 

* Position and Duties. 

Chap. XIV.— Fixed Days of Audit : Half-yearly Payments of Rents, Form of 

Notices, Receipts, and of Cash Books, GcBend Map of Ea- 

tatesi, ftc. 
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' ' No Englishman ought to be without this book!* 

EVERY MAN'S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A BARRISTER. 8th Edition, 
carefully revised, including a Snmmaiy of the New Bankruptcy 
Laws, &ie Fraudulent Debton Act, an Abridgment of the prin- 
cipal Statute Laws of the last Session, and the Reported Cases of 
the Courts of Law and Equity. With Notes and Re fe re nc es to the 
Authorities. i2mo, price 6x. &/. (saved at every consultation), 
strongly bound. \Just ^tMishtd. 

Comprising Hke Rights and Wrongs of Indwidnais^ Mercantile and Com- 
mercial Lan\ Criminal Law^ Parish Law^ County Court Ztfv, 
Came mmd Fishery Laws^ Poor Metis Lawsuits, 

THE LAWS OP 



BANKMrrrcr. 
Bills OF Exchahgb. 

CONTIACTS AND ACKRBMKMTS. 

ConmiGitT. 

DoWXa AND DiVOKCB. 

Elbctioms and Rbcistration. 
Insurancb. 

LiBKL AND SlANDSX. 



moktgacbs. 

Skttlkmbnts. 

Stock 

Trade Masks amd Patkmts. 

TrSSPASS, NinSAMCBS, KTC 
TraNSPU op iMKOt KTC. 

Wakkamtv. 

Wills and Aownmrwrs, ktc 



Also Law for 



Landlord and Tenant 
Master and Servant 
Workmen and Apprentices. 
Hein, Devisees, and Legatees. 
Husband and Wife. 
Executors and I'rustees. 
Guardian and Ward. 
Married Women and Infants. 
Partners and Agent*. 
Lender and Borrower. 
Debtor mkI Creditor. 
Purchaicr and Vendor. 
Compaaia and 
Fricndlj SocieiiM. 



Cler^^jTmen, Chmdiwardens. 
Medical Practitioners, &c 
Bankers. 
Faraien. 
Contractors. 

Stock and Share Brokers. 
Sportsmen and Gamdceepers. 
'arriersand Horse-Dealers. 



&C. 



Surveynts. 

Raflwaysand Csrrieis. 
ftc ftc 



" AV EmgliskmmH otigkt to ht without thit Ml. . . My person periectly umn- 
formed on legal matters, who may require soimd inibnnatioo on unknown law points, 
will, by reference to this book, acquire die nnrf wa r y informatkm ; and thus on many 
occasions save the expense and loss of tune of a viik to a lawyer."*— J^A^jwrr, Jan. 
a8, 187a 

*' It is a complete code of English Law, written in pkun language whidi all can 
understand . . . should be in the hands of every business man, and all who wi^ to 
aboli<ih lawyers' \i\\\s."— Weekly Times, March 6, 1870. 

" With the volume before us in hand, a man may, in nine cases out of ten, decide 
his r»wn Course of .Tcti<in, Icam how to proceed for redress of wrongs, or rcrDNcrj- of 
nght«i. ;tm! save hi> i»Kkct from the dreaded consultation fees and the incalcuLible 
bflls <if co>is.'' — Civii Scrzue iiazette. May 23, 1868. 

*• Wc have found it hishly satisfactory as a work of authority and reference, and .1 
handy-lxK'k of information, lliere is abundance of cheap and safe law in this work 
for all who want it."— A'tv*. May 26, 1868. 

" A u<^cful and concuc epitome of the bw, compiled with conuderaUe care." — Lam 
Miigiizine. 

" W}iat it professes to be — a complete epitome of the laws of this country, thorotighly 
iniclli>;iblc ti» non-profession.il readers. ITie book is a handy one to have m rcadi- 
ncsj. when some knotty point requires ready solution." — Be/f* Li/e. 
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